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(54) HEAT-RESISTANT RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a heat-resistant resin composition having excellent thermal aging 
resistance and especially suitable as a liquid crystal substrate material, a semiconductor coating material 
and an adhesive for lens by compounding a cyclic olefin (co)polymer with a combination of specific 
antioxidants. 

SOLUTION: The heat-resistant resin composition contains (A) a specific cyclic olefin (co)polymer and (B) at 
least one kind of antioxidant selected from (b-1) a phenolic antioxidant, (b-2) a phosphorus-based 
antioxidant and (b-3) a thioether-based antioxidant. 
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JP,2002-179875 Machine Translation 

[Claim(s)] 

[Claim 1](A) A cyclic olefin system (**) polymer including a repeating unit (a-1) shown with a 
following general formula (1), (B) Temperature of the 5% weight loss measured by 
thermogravimetric analysis (TGA) is an antioxidant which is not less than 250 **, (b-1) A heat 
resistant resin composition containing a phenolic antioxidant, the Lynn (b-2) system antioxidant, 
and (b-3) at least one sort of antioxidants chosen from a group of a sulfur-systems antioxidant. 
[Formula 1] 



[A 1 - A 4 show independently a hydrogen atom, the alkyl group of the carbon numbers 1-20, a 
cycloalkyl group, an aryl group, an alkenyl group, a halogen atom, a halogenated hydrocarbon 
group, or the polar group expressed with -(CH2) kX among a general formula (1), respectively. 
Here, X is -C(O) OR 1 and -OC(O) R 2 , R 1 - R 2 show a hydrogen atom, the alkyl group of the 
carbon numbers 1-20, an alkenyl group, an aryl group, cycloalkyl groups, and these halogenation 
groups, and k shows the integer of 0-3. The BINIRIDENIRU group formed in A 1 - A 4 by A 1 , A 2 
or A , and A 4 , The imido group formed by A 1 , A 2 and A 1 , A 3 or A , A 4 , and A 2 and A 4 is also 
contained. 1 is an integer of 0 or 1 . ] 

[Claim 2]The heat resistant resin composition according to claim 1 in which above-mentioned 
(A) cyclic olefin system (**) polymer includes a repeating unit (a-2) further shown with a 
following general formula (2). 
[Formula 2] 



[B - B among a general formula (2), respectively independently, A hydrogen atom, the 
hydrocarbon group of the carbon numbers 1-20, and -(CR 4 R 5 ) n Si(OR 3 ) m R 6 (3 -m) , (CR 4 R 5 ) - 
Si(R 7 R 8 ) OSi(OR 5 ) m R 6 (3 -m) , -The alkoxy silyl groups expressed with C(0) 0(CH 2 ) n Si(OR 3 ) m R 6 
(3_ m ) , allyloxy silyl groups, or such hydrolysis condensation residue are shown, At least one of B 1 
- the B 4 contains alkoxy silyl groups, allyloxy silyl groups, or such hydrolysis condensation 
residue. Here, R 3 shows the alkyl group or aryl group of 1-10, and R 4 - R 8 show the hydrocarbon 
group of a hydrogen atom, a halogen atom, or the carbon numbers 1-20 independently, 
respectively. As for the integer of 0-3, and n, the integer of 0-5 and r of m are 0 or 1 . ] 
[Claim 3] Above-mentioned claim 1 or the (A) cyclic olefin system (**) polymer according to 
claim 2, (B) Temperature of the 5% weight loss measured by thermogravimetric analysis (TGA) 
is an antioxidant which is not less than 250 **, (b-1) A heat resistant resin composition 



containing at least one sort of antioxidants chosen from a group of the Lynn system antioxidant 
which consists of a hindered phenolic antioxidant, phosphite (b-2), and/or phosphate, and (b-3) a 
thioether series antioxidant. 

[Claim 4]It is a repeating unit (a-2) above-mentioned (A) cyclic olefin system (**) polymer is 

indicated to be by the 50 - 99.9-mol % and above general formula (2) in a repeating unit (a-1) 

shown by the above-mentioned general formula (1) 50 - 0.1 -mol % [(a-1) +(a-2) = 100-mol %] 

Included claim 1 - a heat resistant resin composition given in 3 any 1 paragraphs. 

[Claim 5]Claim 1 - a heat resistant resin composition given in 4 any 1 paragraphs whose 

temperature of the 5% weight loss of the above-mentioned (B) antioxidant is not less than 300 
** 

Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin composition excellent in the heat 
resistance blended with the specific cyclic olefin system (**) polymer combining the specific 
antioxidant. 
[0002] 

[Description of the Prior Art] Conventionally, as transparent resin, polymethylmethacrylate, 
polycarbonate, polystyrene, 3-methylpentene resin, etc. are known. These resin is manufactured 
industrially and in large quantities, and is used in large quantities in each field taking advantage 
of the good transparency. However, these resin does not necessarily have enough heat resistance, 
and the glass transition temperature whose polycarbonate most used as heat-resistant high resin, 
for example among the above-mentioned resin is also the heat-resistant index is about 150 **. 
Development of resin with higher heat resistance is desired. 

[0003]It excels in transparency and the ring-opening-polymerization object of the norbornene 
derivative which has a polar substituent is proposed as resin with higher heat resistance. 
However, the ring-opening-polymerization object of the norbornene derivative was not put in 
practical use as heat-resistant polymer, although the oxidation degradation under an elevated 
temperature was intense and had a high glass transition temperature, since it had a carbon-carbon 
double bond in the main chain. For this reason, the trial which improves that oxidation 
degradation nature is proposed by carrying out hydrogenation of the above-mentioned ring- 
opening-polymerization object (JP,57-8815,B). Although the improvement of the oxidation 
degradation nature by this hydrogenation can raise that anti-oxidation degradation nature 
substantially compared with the conventional non-hydropolymerization object, in the case of 
high-heat-resistance resin with a high glass transition temperature, it is necessary to make 
working temperature high inevitably - this sake - degradation at the time of processing, 
especially yellowing - coloring still poses a problem. 

[0004]The cyclic olefin system (**) polymer produced by carrying out addition condensation of 
the norbornene derivative is proposed in recent years (JP,4-63807,A, JP,8-198919,A, the Patent 
Publication Heisei No. 508649 [ nine to ] gazette, the Patent Publication Heisei No. 505880 [ 1 1 
to ] gazette, etc.). This cyclic olefin system (**) polymer is excellent in heat resistance and 
transparency, and useful in an optical material, a semiconductor coating material, adhesives, etc. 
however - it is high-heat-resistance resin which has a high glass transition temperature, and it is 
necessary to make working temperature high inevitably like the ring-opening-polymerization 
object of the above-mentioned norbornene derivative, - this sake — degradation at the time of 



processing, especially yellowing — coloring still poses a problem. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention by having been made against the 
background of the technical problem of the above-mentioned conventional technology, and 
blending with a cyclic olefin system (**) polymer combining a specific antioxidant, It excels in 
heat-resistant degradation nature, and aims at providing liquid crystal substrate material, 
semiconductor coating material, and the suitable heat resistant resin composition for the 
adhesives of a lens especially. 
[0006] 

[Means for Solving the Problem]A cyclic olefin system (**) polymer in which this invention 
includes a repeating unit (a-1) shown with the (A) following general formula (1), (B) 
Temperature of the 5% weight loss measured by thermogravimetric analysis (TGA) is an 
antioxidant which is not less than 250 **, (b-1) It is related with a heat resistant resin 
composition containing a phenolic antioxidant, the Lynn (b-2) system antioxidant, and (b-3) at 
least one sort of antioxidants chosen from a group of a sulfur-systems antioxidant. 
[0007] 
[Formula 3] 



[0008] [A 1 - A 4 show independently a hydrogen atom, the alkyl group of the carbon numbers 1- 
20, a cycloalkyl group, an aryl group, an alkenyl group, a halogen atom, a halogenated 
hydrocarbon group, or the polar group expressed with -(CH2) kX among a general formula (1), 
respectively. Here, X is -C(O) OR 1 and -OC(O) R 2 , R 1 - R 2 show a hydrogen atom, the alkyl 
group of the carbon numbers 1-20, an alkenyl group, an aryl group, cycloalkyl groups, and these 
halogenation groups, and k shows the integer of 0-3. The BINIRIDENIRU group formed in A 1 - 
A 4 by A 1 , A 2 or A , and A 4 , The imido group formed by A 1 , A 2 and A 1 , A 3 or A , A 4 , and A 2 and 
A 4 is also contained. 1 is an integer of 0 or 1 . ] 

Above A thing including a repeating unit (a-2) further shown in (A) cyclic olefin system (**) 
polymer with a following general formula (2) is preferred. 
[0009] 
[Formula 4] 



[0010][B* - B 4 among a general formula (2), respectively independently, A hydrogen atom, the 
hydrocarbon group of the carbon numbers 1-20, and -(CR 4 R 5 ) n Si(OR 3 ) m R 6 p-m) , (CR 4 R 5 ) - 
Si(R 7 R 8 ) OSi(OR 3 ) m R 6 (3 - m ) , -The alkoxy silyl groups expressed with C(O) 0(CH 2 ) n Si(OR 3 ) m R 6 



(3- m ) , allyloxy silyl groups, or such hydrolysis condensation residue are shown, At least one of B 1 
- the B 4 contains alkoxy silyl groups, allyloxy silyl groups, or such hydrolysis condensation 
residue. Here, R 3 shows the alkyl group or aryl group of 1-10, and R 4 - R 8 show the hydrocarbon 
group of a hydrogen atom, a halogen atom, or the carbon numbers 1-20 independently, 
respectively. As for the integer of 0-3, and n, the integer of 0-5 and r of m are 0 or 1. ] 
Above-mentioned (A) cyclic olefin system (**) polymers are a repeating unit (a-2) shown by the 
50 - 99.9-mol % and above general formula (2) in a repeating unit (a-1) shown by the above- 
mentioned general formula (1) 50 - 0.1 -mol % [(a-1) +(a-2) = 100-mol %] Containing is 
preferred. 
[0011] 

[Embodiment of the Invention](A) (A) cyclic olefin system (**) polymer used for cyclic olefin 

system (**) polymer this invention is a polymer (**) of a cyclic olefin system including the 

repeating unit (a-1) shown in the above-mentioned general formula (1), and the repeating unit (a- 

2) further shown in the required ****** above-mentioned general formula (2). 

[0012]Here, although 2 and 3 addition structural unit the above-mentioned repeating unit (a-1) is 

indicated to be to the above-mentioned general formula (1) are mentioned, a little 2 and 7 

addition structural units which are shown in a following general formula (3) may be included in 

the repeating unit (a-1). 

[0013] 

[Formula 5] 



[0014][A 1 -A 4 5 andl are the same as that of what is shown in the above-mentioned general 
formula (1) respectively among a general formula (3). ] 

[001 5] Hereafter, (A) cyclic olefin system (**) polymer used for this invention is explained still 
more concretely. A repeating unit (a-1) used for (A) cyclic olefin system (**) polymer of this 
invention can be formed by addition condensation of cyclic olefin (henceforth "specific cyclic 
olefin (1)") shown in a following general formula (4). 
[0016] 
[Formula 6] 



[OOHp^-A 4 , andl are the same as that of what is shown in the above-mentioned general 
formula (1), respectively among a general formula (4). ] 

[0018]As an example of such specific cyclic olefin (1), 2-norbornene, 5-methyl-2-norbornene, 5- 
ethyl-2-norbornene, 5-propyl-2-norbornene, 5-butyl-2-norbornene, 5-pentyl-2-norbornene, 5- 
hexyl-2-norbornene, 5-heptyl-2-norbornene, 5-octyl-2-norbornene, 5-decyl-2-norbornene, 5- 



dodecyl-2-norbornene, 5,6-dimethyl- 2-norbornene, 5-methyl, 5-ethyl-2-norbornene, 5-phenyl-2- 
norbornene, 5-vinyl-2-norbornene, 5-allyl-2-norbornene, 5-isopropylidene-2-norbornene, 5- 
ethylidene-2 -norbornene, 5-cyclohexyl-2-norbornene, 5-fluoro-2-norbornene, 5-chloro-2- 
norbornene, and 5-norbornene 2-methyl carboxylic acid, 5-norbornene 2-carboxylic acid ethyl, 
5-norbornene 2-carboxylic acid butyl, 2-methyl, 5-norbornene 2-methyl carboxylic acid, 2- 
methyl, 5-norbornene 2-carboxylic acid ethyl, 2-methyl, 5-norbornene 2-carboxylic acid propyl, 

2- methyl, 5-norbornene 2-carboxylic acid butyl, 2-methyl, 5-norbornene 2-carboxylic acid 
trifluoroethyl, 2-methyl, 5-norbornene 2-yl ethyl acetate, 5 - Spiro [ norbornene 2-spiro N- 
phenylsuccinimide 5-norbornene 2-/ N ] - Cyclohexylsuccinimide 5-norbornene 2-spiro N- 
methylsuccinimide 5-norbornene 2, 3-N-phenyl dicarboxyimide 5-norbornene 2,3-N-cyclohexyl 
dicarboxyimide acrylic acid 2-methy 1-5 -norbornene, Methacrylic acid 2-methyl-5-norbornene 
and 5-norbornene 2,3-dimethyl dicarboxylate, 5-norbornene 2,3-diethyl dicarboxylate, 3-tricyclo 
[4.3.0.1 2 ' 5 ] Decene, 3, 7-tricyclo [4.3.0.1 2 ' 5 ] Decadiene (dicyclopentadiene) 

3- tetracyclo [4.4.0. 1 2 ' 5 .1 7 ' 10 ] Dodecen, 8-methyl, 3-tetracyclo [4.4.0. I 2 ' 5 l 7 ' 10 ] Dodecen, 8- 
methyl, 8-carbomethoxy, 3-tetracyclo [4.4.0. 1 2 ' 5 1 7, 10 ] Dodecen, 8-methyl, 8-ethoxycarbonyl, 3- 
tetracyclo [4.4.0. 1 2 ' 5 1 7 ' l0 ] Dodecen etc. can be mentioned. 

[001 9] A compound shown in the above-mentioned general formula (4) which forms the above- 
mentioned repeating unit (a-1) can be independent one sort, or can be used combining two or 
more sorts. 

[0020]a rate in all the repeating units of the above-mentioned repeating unit (a-1) — desirable — 
50-99.9-mol % - further - desirable - 80-99.5-mol % - especially - desirable - 90-98-mol % - 
- it contains. It is it easy to hydrolyze a polymer to be less than [ 50 mol % ], and formation of a 
film and a sheet becomes difficult. On the other hand, formation of a bridging body becomes 
difficult at the same time a fall of adhesion to metal substrates, such as a fall of film strength, Si, 
aluminum, Au, and Cu, etc. will arise, if 99.9-mol % is exceeded. 

[002 l]a repeating unit (a-2) shown in the above-mentioned general formula (2) - (**) — it is 
formed by carrying out addition copolymerization of the cyclic olefin (henceforth "specific 
cyclic olefin (2)") shown in a following general formula (5) to specific cyclic olefin (1) of the 
above-mentioned general formula (4). As other methods, (**) 5-trichlorosilyl 2-norbornene, 5- 
dichloromethylsilyl 2-norbornene, 5-dichloroethylsilyl 2-norbornene, 5-norbornene 2-carboxylic 
acid trichlorosilyl propyl, 2-methyl, 5-norbornene 2-carboxylic acid trichlorosilyl propyl, After 
carrying out addition copolymerization of specific cyclic olefin (3) which has which 
trichlorosilyl group and a dichloro alkyl silyl group, and the specific cyclic olefin (1), (**-l) By 
making it react with an alkoxide of a trichlorosilyl group in an obtained copolymer or a dichloro 
alkyl silyl group, and an alkaline metal, or Ali Loki Cyd of an alkaline metal, It is formed by 
making it react to alcohol or phenols under existence of an amine compound as other methods 
(low 2). 
[0022] 
[Formula 7] 



[0023][B 1 - B , and r are the same as that of what is shown in the above-mentioned general 



formula (2) among a general formula (5). ] 

[0024] As an example of such specific cyclic olefin (2), 5-trimethoxysilyl 2-norbornene, 5- 
dimethoxy, chlorosilyl 2-norbornene, 5-methoxy, chloro, methylsilyl 2-norbornene 3 5- 
dimethoxy, chlorosilyl 2-norbornene 5 5-methoxy, a hydride, methylsilyl 2-norbornene, 5- 
dimethoxy, hydride silyl 2-norbornene, 5-methoxy dimethylsilyl 2-norbornene, 5-triethoxy silyl 
2-norbornene, 5-diethoxy, chlorosilyl 2-norbornene, 5-ethoxy , chloro, methylsilyl 2-norbornene, 
5-diethoxy, hydride silyl 2-norbornene, 5-ethoxy dimethylsilyl 2-norbornene, 5- 
ethoxydiethylsilyl 2-norbornene, 5-propoxy dimethylsilyl 2-norbornene, 5-triphenoxy silyl 2- 
norbornene, 5-diphenoxymethylsilyl 2-norbornene, 5-trimethoxysilyl methyl-2-norbornene, 5-(2- 
trimethoxysilyl) ethyl-2-norbornene, 5-(2-dimethoxy, chlorosilyl) ethyl-2-norbornene, 5-(l- 
trimethoxy silyl) ethyl-2-norbornene, 5-(2-trimethoxysilyl) propyl-2-norbornene, 5-(l- 
trimethoxysilyl) propyl-2-norbornene, 5-triethoxy silyl ethyl-2-norbornene, 5- 
dimethoxymethylsilylmethyl-2-norbornene, 5-trimethoxy propylsilyl 2-norbornene, 5- 
norbornene 2-carboxylic acid trimethoxysilylpropyl, 5-norbornene 2-carboxylic acid triethoxy 
silyl propyl, 5-norbornene 2-carboxylic acid dimethoxy, methylsililpropyl, 2-methyl, 5- 
norbornene 2-carboxylic acid trimethoxysilylpropyl, 2-methyl, 5-norbornene 2-carboxylic acid 
dimethoxy, methylpropyl, 2-methyl, 5-norbornene 2-carboxylic acid triethoxy silyl propyl, etc. 
are mentioned. 

[0025]By a repeating unit (a-2) being included at a moderate rate in a cyclic olefin system (**) 
polymer of this invention, while adhesion and adhesion to metal are improved, material which 
was excellent in solvent resistance by hydrolysis and crosslinking reaction can be obtained, a rate 
in all the repeating units of the above-mentioned repeating unit (a-2) — desirable ~ 0.1-50-mol % 
- further - desirable — 0.5-20-mol % - it is 2-10-mol % especially preferably. Less than [ 0.1 
mol % ], the content becomes insufficient [ the above-mentioned effect ]. On the other hand, if 
50-mol % is exceeded, by alkoxy silyl groups which exists superfluously in a cyclic olefin 
system (**) polymer, allyloxy silyl groups, or such hydrolysis condensation residue. (**) It is 
easy to hydrolyze a polymer, and preservation stability will become bad, and it will not become 
what has the smooth surface of a sheet film. 

[002 6] A polymerization method of specific cyclic olefin (1) of this invention or a 
copolymerization method of cyclic olefin (1) and cyclic olefin (2) is performed by a following 
method. As a polymerization catalyst, a catalyst which forms a cation complex or cation 
complexes, such as periodic table 8 fellows 1 nickel, Pd, and Co, is usually used. As a typical 
thing, [Pd(CH 3 CN) 4 ] [BF 4 ] 2 , [Pd(PhCN) 4 ] [SbF 6 ] Di-mu-chloro-screw (bicyclo [ 6-methoxy ]) 
[2.2.1]Hept 2-ene- and 5sigma, 2piPd (it abbreviates to "I" hereafter.), I, methylalumoxane (it 
abbreviates to MAO hereafter) and I, AgSbF6 and I, and AgBF4, [(eta3-aryl) PdCl] 2 and 
AgSbF 6 , [(eta3-aryl) PdCl] 2 and AgBF 4 , [(eta3-clo chill) Pd (cyclo-octadiene)] [PF 6 ] **[(1, 5- 
cyclo-octadiene) Pd (CI) (CH 3 )] PPh 3 and NaB [3, 5-(CF 3 ) 2 C 6 H 3 ] 4, [(eta3-clo chill) nickel 
(cyclo-octadiene)] [B (CF 3 ) ( 2 ( C 6 H4) 4]) **[NiBr (NPMe 3 )] 4 , MAO and nickel(octoate) 2 , MAO 
and nickel(octoate) 2 , B(C6F 5 ) 3 , and AlEt 3 , nickel(octoate) 2 , a reactant of HSbF6, BF 3 and Et 2 0, 
and AlEt 3 , A reactant of nickel(octoate) 2 , a reactant of HSbF$, BF 3 and Et 2 0, and AlEt 3 , 
nickel(octoate) 2 , a reactant of HSbF6, and AlEt 2 F, A reactant and AlEtF 2 of nickel(octoate) 2 and 
HSbFe, nickel(naphthoate) 2 , a reactant of HSbF 6 , BF 3 and Et 2 0, and AlBu 3 , A reactant of 
nickel(naphthoate) 2 , a reactant of HSbF 6 , B(C6F 5 ) 3 , and AlEt 3 , nickel(octoate) 2 , Ph 3 C-B(C6F 5 ) 
3 , AlEt 3 , Toluene-nickel(C6F 5 ) 2 , Xylene-nickel(C6F 5 ) 2 , Mesitylene-nickeI(C 6 F 5 ) 2 > Co (neo 
decanoate), MAO, etc. are mentioned. 

[0027]As a solvent, alicyclic hydrocarbon solvents, such as cyclohexane, cyclopentane, and 



methylcyclopentane, Aliphatic hydrocarbon solvents, such as pentane, hexane, heptane, and 
octane, Aromatic hydrocarbon solvents, such as toluene, benzene, and xylene, dichloromethane, 
Halogenated hydrocarbon solvents, such as 1,2-dichloroethylene and chlorobenzene, Ethyl 
acetate, butyl acetate, gamma-butyrolactone, propylene glycol, A solvent chosen from polar 
solvents, such as wood ether, nitromethane, N-methyl pyrrolidone, pyridine, N,N'- 
dimethylimidazolidinone, dimethylformamide, and an acetamide, etc. is used. 
[0028] As the method of a polymerization, under nitrogen or argon atmosphere, a monomer and a 
molecular weight modifier which become a reaction vessel from a solvent and cyclic olefin are 
taught, and a polymerization system is set as temperature of the range of -20 to 100 **. Next, the 
above-mentioned catalyst component is added and it polymerizes in -20 to 100 **. A weight 
ratio of a solvent/monomer is performed in 1-20. Regulation of a molecular weight is adjusted by 
the target molecular weight with an inversion rate and polymerization temperature to quantity of 
a polymerization catalyst, an addition of molecular weight modifiers, such as alpha olefin, 
hydrogen, and a diphenyl dihydrosilane, and a polymer (**). A stop of a polymerization is 
performed by water, alcohol, organic acid, carbon dioxide, etc. (**) The water/alcoholic mixture 
of acid chosen as a polymer solution from maleic acid, fiimaric acid, and oxalic acid are added, 
and a catalyst residue is separated and removed from a polymer solution (**). (**) A polymer is 
obtained by putting a polymer solution (**) in alcohol chosen from methanol, ethanol, 
isopropanol, etc., solidifying it, and carrying out reduced pressure drying. At this process, an 
unreacted monomer which remains in a polymer solution (**) is also removed. 
[0029] A molecular weight of (A) cyclic olefin system (**) polymer used for this invention, By 
polystyrene conversion measured by gel palmy ESHON chromatogram used as a solvent, o- 
dichlorobenzene. It is desirable and a number average molecular weight is [ 5,000-1,000,000, 
and weight average molecular weight ] preferred to 10,000-1,500,000, and a pan, a number 
average molecular weight is 10,000 to 700,000, and weight average molecular weight is 20,000- 
1,000,000. Disruptive strength when a number average molecular weight uses less than 5,000 
and weight average molecular weight considers it as a film, a thin film, and a sheet by less than 
10,000 becomes insufficient in many cases. On the other hand, if a number average molecular 
weight exceeds 1,000,000 and weight average molecular weight exceeds 1,500,000, Since a 
problem of insoluble matter to a cast solvent in which the molding workability of a sheet 
obtained and a film falls, and solution viscosity becomes high at the time of cast film film 
production increasing arises, handling becomes difficult. 

[0030]150 ** - 400 ** of glass transition temperature [ 250-380 ** of / 270-370 ** of] of (A) 
cyclic olefin system (**) polymer of this invention is 300-350 ** especially preferably still more 
preferably preferably. Here, glass transition temperature of (A) cyclic olefin system (**) polymer 
of this invention is called for with peak temperature of temperature distribution of Tandelta 
measured by dynamic viscoelasticity. (Storage-modulus E', loss-modulus E" (Tandelta=E"/E')) 
Less than 150 ** of heat resistance is [ the glass transition temperature ] insufficient, and if glass 
transition temperature exceeds 400 ** on the other hand, problems, like film body formation 
which breaks easily becomes difficult will arise. 

[0031](B) An antioxidant, next the (B) antioxidant used for a heat-resistant constituent of this 
invention are at least one sort chosen from a group of a phenolic antioxidant (b-1), the Lynn (b- 
2) system antioxidant, and (b-3) a thioether series antioxidant. 

[0032](b-l) Phenolic antioxidant; (b-1) it is the feature that an alkyl group which has a straight 
chain or branching (Ci - C20) has replaced a phenolic antioxidant by the 2nd place of a phenolic 
group and/or the 6th place. As an example of (b-1), it is pentaerythrityl tetrakis. [3-(3,5-di-t- 



butyl-4-hydroxyphenyl) propionate] 3,9-screw {2 - [3-(3-t-butyl-4-hydroxy-5-methylphenyl) 
propionyloxy] -l,l-dimethylethyl}2, 4 and 8, 10-tetraoxaspiro [5, 5] An undecane, octadecyl-3- 
(3,5-di-t-butyl-4-hydroxyphenyl) propionate, 1,6-hexane ********_**** [3_(3 5 5_di_ t _b u tyl-4- 
hydroxyphenyl) propionate] 1,3,5-trimethyl 2,4,6-tris(3,5-di-t-butyl-4-hydroxybenzy0 benzene, 
2,6-di-tert-butyl-4-methylphenol, 2,6-di-t-butyl-4-ethylphenol, 2,6-diphenyl-4- 
octadecyloxyphenol, stearyl (3,5-di-t-butyl-4-hydroxyphenyl) propionate, distearyl (3,5-di-t- 
butyl-4-hydroxybenzyl) phosphonate, a thiodiethylene glycol screw [(3,5-di-t-butyl-4- 
hydroxyphenyl) Propionate] A 4,4'-thioscrew (6-t-butyl-m-cresol), 2-octylthio 4,6-JI (3,5-di-t- 
butyl-4-hydroxyphenoxy)-s-triazine, 2,2'-methylenebis (4-methyl-6-t-butyl-6-butylphenol), 2, - 
2'-methylenebis (4-ethyl-6-t-butylphenoI), a screw [3,3-bis(4-hydroxy-3-t-buthylphenyl)butyric 
acid] Glycol ester, 4,4*-butylidenebis (6-t-butyl-m-cresol), A 2,2'-ethylidenescrew (4,6-di-t- 
butylphenol), a 2,2'-ethylidenescrew (4-s-butyl-6-t-butylphenol), l,l,3-tris(2-methyl-4-hydroxy- 
5-t-buthylphenyl) butane, a screw [2-t-butyl-4-methyl-6-(2-hydroxy-3-t-butyl-5-methylbenzyl) 
phenyl] Terephthalate, 1.3.5-tris (2,6-dimethyl- 3-hydroxy-4-t-butylbenzyl) isocyanurate, 1,3,5- 
tris (3,5-di-t-butyl-4-hydroxybenzyl)-2,4,6-trimethyl benzene, 1 and 3, 5-tris [(3,5-di-t-butyl-4- 
hydroxyphenyl) Propionyloxy ethyl] Isocyanurate, tetrakis [Methylene-3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate] Methane, 2-t-butyl-4-methyl-6-(2-acryloyloxy 3-t-butyl-5- 
methylbenzyl) phenol, a 3, 9-bis( 1,1 -dimethyl- 2-hydroxyethyl)-2,4-8, 10-tetraoxaspiro [5, 5] 
undecane-screw [beta-(3-t-butyl-4-hydroxy-5-methylphenyl) propionate] Triethylene glycol 
screw [beta-(3-t-butyl-4-hydroxy-5-methylphenyl) propionate] l,l'-bis(4- 
hydroxyphenyl)cyclohexane, 2,2-methylenebis (4-methyl 6-t-butylphenol), 2,2' 
**MECHIREMBISU (4-ethyl 6-t-butylphenol), 2,2' **MECHIREMBISU (6-(l- 
methylcyclohexyl)-4-methyl phenol), 4,4 f **BUCHIRIDEMBISU (3-methyl 6-t-butylphenol), 
3,9-screw (2-(3-t-butyl 4-hydroxy 5-methylphenyl PUROPIONIROKISHI) 1,1 **JIME chill 
ethyl) - 2, 4 and 8, 10 **TETORA oxaspiro (5, 5) undecane, 4,4'-thiobis(3-methyl-6-t- 
butylphenol), 4,4' **BISU (3,5 **JI t-butyl 4-hydroxybenzyl) sulfide, 4,4 f **CHIOBISU (6-t- 
butyl 2-methyl phenol), 2,5-di-t-butylhydroquinone, 2,5-G t-amyl hydroquinone and 2-t-butyl 6- 
(3-t-butyl 2-hydroxy 5-methylbenzyl)-4-methylphenyl acrylate and 2,4-dimethyl 6- (1- 
methylcyclohexyl and SUCHIRENEITIDDO phenol.) 2,4-bis(octylthio)(methyl)-5-methyl 
phenol etc. are mentioned. In these, a hindered phenolic antioxidant is preferred. 
[0033](b-2) Lynn system antioxidant; (b-2) the Lynn system antioxidant is phosphate which is 
phosphorus compounds of III value, or phosphate. As an example, bis-(2,6-di-t-butyl-4- 
methylphenyl)penta pentaerythritoldiphosphite, Tris (2,4-di-t-buthylphenyl phosphite), tetrakis 
(2,4-G t-butyl 5-methylphenyl) - 4 and 4 f **BIFENI range phospho night, 3,5-di-t-butyl-4- 
hydroxybenzyl phosphonate diethyl ester, Bis-(2,6-JIKUMIRU 

phenyl)pentaerythritoldiphosphite, 2,2-methylene bis(4,6-di-t-butylphenyl)octyl phosphite, Tris 
(mixed mono- and di-nonylphenyl phosphite), Bis(2,4-di-tert-butylphenyl) penta pentaerythritol 
di-phosphite, Bis(2,6-di-t-butyl-4-carbomethoxyethyl-phenyl)pentaerythritoldiphosphite, bis(2,6- 
di-t-butyl-4-octadecyl oxycarbonyl ethyl-phenyl)pentaerythritoldiphosphite, etc. are mentioned. 
In these, phosphite and phosphate are preferred. 

[0034]Thioether series antioxidant; (b-3) (b-3) As an example of a thioether series antioxidant, 
Dilauryl 3,3'-thiodipropionate, a bis(2-methyl 4-(3-n-dodecyl) thio propionyloxy)-5-t- 
buthylphenyl sulfide, The distearyl 3, 3 f -thiodipropionate, pentaerythritol tetrakis (3-lauryl) 
thiopropionate, etc. are mentioned. 

[0035](B) Although an antioxidant is independent or the above-mentioned (b-1) phenolic 
antioxidant, the Lynn (b-2) system antioxidant, and a thioether series (b-3) antioxidant can be 



used together and used for it, respectively, An ingredient (b-1), (b-2), or (b-3) two or more sorts 
of concomitant use systems of an ingredient are preferably preferred. Not less than 250 ** is 
required for temperature of a decrease of 5% weight in thermogravimetric analysis (TGA) of 
these antioxidants, and it is preferred. [ of not less than 300 more ** ] That whose temperature of 
a decrease of 5% weight is less than 250 ** will volatilize, when polymer is used at a not less 
than 150 ** elevated temperature, and an effect of an antioxidant of it will be lost. 
[0036]The (B) ingredient of a using rate of (A) cyclic olefin system (**) polymer and the (B) 
antioxidant in a heat resistant resin composition of this invention is usually 0.3 - 3 weight section 
preferably 0.05 to 5 weight section to (A) ingredient 100 weight section. (B) If a using rate of an 
ingredient cannot acquire oxidation degradation preventive effect sufficient in less than 0.05 
weight section but adds exceeding five weight sections on the other hand, deterioration of quality 
of a mechanical strength of a constituent obtained, glass transition temperature, etc., an increase 
in a volatile constituent at the time of heating, etc. arise, and it is not desirable. 
[0037](A) As a method of adding these (B) antioxidants to a cyclic olefin system (**) polymer, 
How to add at the time of specific cyclic olefin (1), composition of (2), or refining, A method of 
adding to a cyclic olefin system (**) polymer solution, a method of adding at the time of refining 
of a ** (**) polymer, etc. are mentioned, and except adding to the polymer (**) itself, it can also 
add to a solvent etc. beforehand and is not limited in particular to them. 

[0038] A norbornene system polymer and an addition polymer which are the hydrides of a ring- 
opening-polymerization object conventionally publicly known to (A) cyclic olefin system (**) 
polymer of this invention [For example, JP,6 1-29260, A, JP,60-16870,A, JP,60-26024,A, JP,2- 
5151 1,A, JP,1-132625,A, A polymer of statements, such as JP,1-132626,A, JP,4-202404,A, 
JP,4-63807,A, JP,8-198919,A, the Patent Publication Heisei No. 508649 [ nine to ] gazette, the 
Patent Publication Heisei No. 505880 [ 1 1 to ] gazette, and JP,6 1-292601, A,] (**) Heat 
resistance and an optical property (transparency, low birefringence) excellent in a constituent 
produced by blending, and adhesion and adhesion can be given. 

[0039]In such a constituent, although a blending ratio of (A) cyclic olefin system (**) polymer of 
this invention and other polymers is suitably chosen according to a kind of a polymer (**) of this 
invention, and other polymers, both compatibility, and the purpose of using a constituent, In 
order to obtain a constituent which has the outstanding heat resistance, a rate of (A) cyclic olefin 
system (**) polymer of this invention is 20 to 80 % of the weight especially preferably ten to 
90% of the weight still more preferably five to 95% of the weight preferably. 
[0040]moreover — a heat resistant resin composition of this invention — in addition, a range 
which does not spoil heat resistance for stabilizer which is effective in preventing degradation of 
resin by light — one sort — or two or more sorts may be combined and it may use. As an 
ultraviolet ray absorbent, a benzophenone series, a salicylate series, a benzotriazol system, etc. 
are mentioned among what is used as stabilizer. Below, an example of stabilizer is listed. 
[0041] As amine system stabilizer, phenyl-alpha-naphthylamine, phenyl-beta-naphthylamine, 
Dioctyl phenylamine, N,N'-diphenyl-p-phenylenediamine, N 1 and N'-di-beta-naphthyl p- 
phenylene diamine, N-cyclohexyl-N'-phenyl-p-phenylene diamine, a 2-(3,5-t-butyl-4- 
hydroxybenzyl)-2-n-butylmalonic acid screw (1,2,2,6,6-pentamethyl 4-piperidyl) and poly { 
[6-(l,l,3,3-tetrametylbutyl) imino-l,3,5-triazine 2,4-diyl] [(2, 2, 6, and 6-tetramethyl 4- 
piperidyl) Imino] Hexamethylene[(2, 2, 6, and 6-tetramethyl 4-piperidyl) Imino] }, a succinate 
dimethyl l-(2-hydroxyethyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine polycondensation thing, 
bis(2, 2, 6, and 6-tetramethyl 4-piperidyl)sebacate, etc. are mentioned. 
[0042]As benzophenone series stabilizer, 2-hydroxybenzophenone, 2-hydroxy-4- 



methoxybenzophenone, 2,4-dihydroxybenzophenone, 2,2', 4-trihydroxy benzophenone, 2,2', and 
4,4-tetrahydroxybenzophenone etc. are mentioned. 

[0043]As salicylate series stabilizer, phenyl salicylate and 2,4-di-t-buthylphenyl 3' and S'-di-t- 
butyl-4'-hydroxy benzoate, Phenyl-3,5-di-t-butyl-4-hydroxy benzoate and 2-methyl-4-t- 
buthylphenyl 3' and S'-di-t-butyW-hydroxy benzoate etc. are mentioned. [0044] As benzotriazol 
system stabilizer, 2-(2 , -hydroxy-5'-methylphenyl) benzotriazol, A 2-(2'-hydroxy-3 , -t-butyl-5'- 
methylphenyl)-5-chlorobenzotriazole, 2-(2'-hydroxy-3'-t-buthylphenyl) benzotriazol, 2-(2'- 
hydroxy-5-t-octylphenyl) benzotriazol, 2-(2'-3' and 5-di-t-amyl phenyl) benzotriazol, etc. are 
mentioned. 

[0045]As hydrazine system stabilizer, they are maleic hydrazide and a N,N'-screw. [3-(3,5-di-t- 
butyl-4-hydroxyphenyl) propionyl] Hydrazine, N-saliciloyl N'-aldehyde hydrazine, etc. are 
mentioned. 

[0046]As epoxy system stabilizer, epoxidation linseed oil, epoxidized soybean oil, epoxy butyl 
stearate, epoxy octyl stearate, epoxy lauryl stearate, a low-molecular-weight epoxy resin, etc. are 
mentioned, each above stabilizer - one sort - or two or more sorts are mixed and it is used. 
[0047]In a heat resistant resin composition of this invention, if needed further High-class 
dicarboxylic acid metal salt, Lubricant, such as high-class carboxylate, a plasticizer, a spray for 
preventing static electricity, inorganic matter and organic system colorant, a foaming agent, 
inorganic matter and an organic system bulking agent, fire retardant other than the above, a 
surface gloss improving agent, a flatting, etc. can be added. These various additive agents can be 
added in a manufacturing process of a resin composition. 

[0048] A heat resistant resin composition of this invention is obtained by mixing in a solvent (A) 
cyclic olefin system (**) polymer and the above-mentioned (B) antioxidant, and an additive 
agent used further if needed at the time of casting. As a casting solvent, what both (A) and (B) 
dissolve is preferred. 

[0049] Although a heat resistant resin composition of this invention can be used alone, Glass 
fiber, a metal fiber since compatibility with various polar materials is good, It can also be used as 
composite materials, such as carbon fiber or these powder, calcium carbonate, talc, gypsum, 
alumina, silica, mica, CHITSU-ized boron, zirconia, silicon carbide, and potassium titanate. 
[0050] A cyclic olefin system copolymer of this invention and a heat resistant resin composition 
of an antioxidant are suitable for plastic alternate material etc. of a use as which high heat 
resistance is required, for example, liquid crystal substrate glass. That is, heat resistance required 
of a substrate material can be satisfied at processes, such as exposure by TFT (thin film 
transistor) formation of a up to [ a liquid crystal display substrate ], development, and etching. 
Since a heat resistant resin composition of this invention has outstanding optical transparency, 
heat resistance, adhesion and adhesion, and moisture absorption resistance, It is used for 
electronic parts, such as a light guide plate, a polarization film, a liquid crystal panel, a phase 
difference film, a transparent conductive film, an OHP film, an optical disc, an optical fiber, and 
a lens, a medical care container, a container, etc. 
[0051] 

[Example] Although an example is given and this invention is explained still more concretely 
hereafter, this invention is not limited to the following examples. Among an example, a part and 
especially % are weight references, unless it refuses. The weight average molecular weight and 
the number average molecular weight in an example, intrinsic viscosity, and hue are measured as 
follows. 

It measured at 120 ** by using o-dichlorobenzene as a solvent using H type column by TOSOH 



CORP. with weight average molecular weight and the product made by number average 
molecular weight Waters (WATERS), andC [ 150 ] type gel-permeation-chromatography device. 
The obtained molecular weight is a standard polystyrene reduced property. 
Hue various antioxidants were added to the polymer solution at the time of the cast, and the film 
was created by the cast method using the homogeneous solution. The obtained sample was used 
as the methylene chloride solution 15%, respectively, and the degree of yellow (YI value) was 
measured by the transmitted light according to JIS K7103. 

[0052]It taught as synthetic example 1 monomer by 5-n-hexyl-2-norbornene 93.75 millimol, 2- 
norbornene 500 millimol, and 5-triethoxy silyl 2-norbornene 3 1 .25 millimol, and 500 g of 
toluene was taught to the reactor with a capacity of 1 1. under nitrogen as a solvent. Adjust the 
system of reaction at 10 **, and Triethylaluminum 0.5 millimol, Boron trifluoride and 
diethylether (BF 3 andEt 2 0) 0.4 millimol, It added to ****, 0.2 millimols of nickel compounds to 
which octanoic acid nickel and antimony hexafluoride acid (HSbF6) were made to react by the 
mole ratio 1:1 at -15** beforehand finally were added with the nickel atom, and the 
polymerization was started. The polymerization was performed at 30 ** for 2 hours, and the 
polymerization was suspended by ethanol. The inversion rate to the copolymer was 89%. Lactic 
acid 60 millimol was added to this copolymer solution, and it was made to react to a catalyst 
component. The copolymer solution was put into 5 1. of isopropanol, the copolymer was 
solidified, and the unreacted monomer, the above-mentioned reaction reagent, and the catalyst 
residue were removed from the copolymer. The solidified copolymer was dried and the 
copolymer A was obtained. The content of the structural unit containing the triethoxy silyl group 
in A was 4.9-mol % from 270 MHz and ^-NMR analysis (4 ppm ETOKI silyl group methylene 
absorption, solvent:D-ized toluene, TMS standard). The content of the structural unit originating 
in 5-n-hexyl-2-norbornene was 14.0-mol % from the analytical curve by the characteristic 
absorption of 721 cm of infrared analysis -1 . The number average molecular weight of 
polystyrene conversion of measurement of GPC to the copolymer A was 200,000, and weight 
average molecular weight was 440,000. 

[0053]In the example 1 of synthetic example 2 composition, except using 5-n-hexyl-2- 
norbornene 125 millimol and 2-norbornene 500 millimol, it carried out like the synthetic 
example 1 and the copolymer B was obtained. The inversion rate to the copolymer was 92%. The 
content of the structural unit originating in 5-n-hexyl-2-norbornene was 19.0-mol % from the 
analytical curve by the characteristic absorption of 721 cm of infrared analysis _1 . The number 
average molecular weight of polystyrene conversion of the copolymer B was 1 17,000, and 
weight average molecular weight was 270,000. 

[0054]It is 5-n-hexyl-2-norbornene 93.75 millimol, 2-norbornene 500 millimol, 8-methyl, and 8- 
carbomethoxy-3-tetracyclo as synthetic example 3 monomer. [4.4.0. 1 2, 5 1 7 ' 10 ] Except using 
dodecen 31.25 millimol, it carried out like the synthetic example 1 and the copolymer C was 
obtained. The inversion rate to the copolymer was 75%. 8-methyl in C, 8-carbomethoxy-3- 
tetracyclo [4.4.0. 1 2 ' 5 1 7 ' 10 ] The percentage of the structure originating in dodecen was 4.9-mol % 
from the analytical curve by the characteristic absorption of infrared analysis 1730 cm " l . The 
content of the structure originating in 5-n-hexyl-2-norbornene was 14.5-mol % from the 
analytical curve by the characteristic absorption of 721 -cm" 1 of infrared analysis. 158, 000, and 
the weight average molecular weight of the number average molecular weight of polystyrene 
conversion of C were 300,000. 

[0055]Except using 5-n-hexyl-2-norbornene 93.75 millimol, 2-norbornene 500 millimol, and 5- 
ethylidene 2-norbornene 3 1.25 millimol as synthetic example 4 monomer, it carried out like the 



synthetic example 1 and the copolymer D was obtained. The inversion rate to the copolymer D 
was 80%. The percentage of the structure unit originating in the 5-ethylidene 2-norbornene in D 
was 4.9-mol % by the iodination titrimetric method. The content of the structure originating in 5- 
n-hexyl-2-norbornene was 14.0-mol % from the analytical curve by the characteristic absorption 
of 721 -cm" 1 of infrared analysis. The number average molecular weight of the copolymer D was 
138,000, and weight average molecular weight was 290,000. 

[0056]The cyclic olefin system copolymer obtained in example of film production above- 
mentioned each synthetic example by the cast method was dissolved in toluene, and it prepared 
so that it might become TSC = 10%. kind antioxidant after filtrating this solution with the filter 
of a 1 -micrometer mesh (b-1) (b-2) - and — (b-3) the following table 1 shows — quantity 
addition was carried out and it was considered as the homogeneous solution. After applying this 
on a stainless steel board, the solvent was made to evaporate under a room temperature. The 
solvent which remains in a film by heat-treating the obtained film at 210 ** under a vacuum for 
2 hours was made to evaporate thoroughly, and the target bright film was obtained. 
[0057]Example The bright film obtained by 1-23, the comparative example 1 - the 3 above- 
mentioned cast method was heated in the air, and change of hue (YI value) estimated anti- 
oxidation degradation nature. Tables 2-5 (b-2) (b-3) The details of various antioxidants used in 
inside (b-1) are as follows. 

(b-1) ingredient; Phenolic antioxidant a: . Pentaerythrityl tetrakis [3-. 3. The 5-di-t-butyl-4- 
hydroxyphenyl propionate b:l, 3, 5-trimethyl 2 and 4, 6-tris. (3,5-di-t-butyl-4-hydroxybenzyl) 
benzene c:octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate d:2,6-di-tert-butyl-4- 
methylphenol (b-2) ingredient; -- Lynn system antioxidant e: . A screw. 2. the 6-di- 1 - butyl-4- 
methylphenyl pentaerythritol di-phosphite fitetrakis (2,4-di-t-butyl-5-methylphenyl)-4,4 f - 
biphenylene diphosphonate g: « tris (2,4-di-t-buthylphenyl) Phosphite h: . 2,2-methylene- 
bis(4,6-di-t-butylphenyl)octyl-phosphite (b-3) ingredient; thioether series antioxidant i:bis(2- 
methyl-4-(3-n-dodecyl) thio propionyloxy)-5-t-buthylphenyl sulfide [0058] 
[Table 1] 



[0059] 
[Table 2] 



[0060] 
[Table 3] 



[0061] 
[Table 4] 



[0062] 
[Table 5] 



[0063] 

[Effect of the InventionJBy combining a specific antioxidant with the cyclic olefin system (**) 
polymer which has a glass transition temperature high enough, the coloring which takes place by 
oxidation degradation is improved substantially, and the heat resistant resin composition of this 
invention solves the problem of the yellow discoloration under the severe condition which poses 
a problem conventionally, by development of this art, the semiconductor encapsulant etc. which 
have impossible plastic-izing of the glass substrate of TFT liquid crystal, and high heat resistance 
and transparency in respect of heat resistance become possible by old resin. 

TECHNICAL FIELD 



[Field of the Invention]This invention relates to the resin composition excellent in the heat 
resistance blended with the specific cyclic olefin system (**) polymer combining the specific 
antioxidant. 



[Description of the Prior Art] Conventionally, as transparent resin, polymethylmethacrylate, 
polycarbonate, polystyrene, 3-methylpentene resin, etc. are known. These resin is manufactured 
industrially and in large quantities, and is used in large quantities in each field taking advantage 
of the good transparency. However, these resin does not necessarily have enough heat resistance, 
and the glass transition temperature whose polycarbonate most used as heat-resistant high resin, 
for example among the above-mentioned resin is also the heat-resistant index is about 150 **. 
Development of resin with higher heat resistance is desired. 

[0003]It excels in transparency and the ring-opening-polymerization object of the norbornene 
derivative which has a polar substituent is proposed as resin with higher heat resistance. 
However, the ring-opening-polymerization object of the norbornene derivative was not put in 
practical use as heat-resistant polymer, although the oxidation degradation under an elevated 
temperature was intense and had a high glass transition temperature, since it had a carbon-carbon 
double bond in the main chain. For this reason, the trial which improves that oxidation 
degradation nature is proposed by carrying out hydrogenation of the above-mentioned ring- 
opening-polymerization object (JP 5 57-8815,B). Although the improvement of the oxidation 
degradation nature by this hydrogenation can raise that anti-oxidation degradation nature 
substantially compared with the conventional non-hydropolymerization object, in the case of 
high-heat-resistance resin with a high glass transition temperature, it is necessary to make 
working temperature high inevitably — this sake — degradation at the time of processing, 
especially yellowing - coloring still poses a problem. 

[0004]The cyclic olefin system (**) polymer produced by carrying out addition condensation of 
the norbornene derivative is proposed in recent years (JP,4-63807,A, JP,8-198919,A, the Patent 
Publication Heisei No. 508649 [ nine to ] gazette, the Patent Publication Heisei No. 505880 [ 1 1 
to ] gazette, etc.). This cyclic olefin system (**) polymer is excellent in heat resistance and 
transparency, and useful in an optical material, a semiconductor coating material, adhesives, etc. 
however — it is high-heat-resistance resin which has a high glass transition temperature, and it is 
necessary to make working temperature high inevitably like the ring-opening-polymerization 
object of the above-mentioned norbornene derivative, ~ this sake — degradation at the time of 
processing, especially yellowing — coloring still poses a problem. 

EFFECT OF THE INVENTION 



[Effect of the Invention]By combining a specific antioxidant with the cyclic olefin system (**) 
polymer which has a glass transition temperature high enough, the coloring which takes place by 
oxidation degradation is improved substantially, and the heat resistant resin composition of thi§ 
invention solves the problem of the yellow discoloration under the severe condition which poses 
a problem conventionally, by development of this art, the semiconductor encapsulant etc. which 
have impossible plastic-izing of the glass substrate of TFT liquid crystal, and high heat resistance 
and transparency in respect of heat resistance become possible by old resin. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention by having been made against the 
background of the technical problem of the above-mentioned conventional technology, and 
blending with a cyclic olefin system (**) polymer combining a specific antioxidant, It excels in 



heat-resistant degradation nature, and aims at providing liquid crystal substrate material, 
semiconductor coating material, and the suitable heat resistant resin composition for the. 
adhesives of a lens especially. 

MEANS 



[Means for Solving the Problem] A cyclic olefin system (**) polymer in which this invention 
includes a repeating unit (a-1) shown with the (A) following general formula (1), (B) 
Temperature of the 5% weight loss measured by thermogravimetric analysis (TGA) is an 
antioxidant which is not less than 250 **, (b-1) It is related with a heat resistant resin 
composition containing a phenolic antioxidant, the Lynn (b-2) system antioxidant, and (b-3) at 
least one sort of antioxidants chosen from a group of a sulfur-systems antioxidant. 
[0007] 
[Formula 3] 



[0008] [A 1 - A 4 show independently a hydrogen atom, the alkyl group of the carbon numbers 1- 
20, a cycloalkyl group, an aryl group, an alkenyl group, a halogen atom, a halogenated 
hydrocarbon group, or the polar group expressed with -(CH 2 ) kX among a general formula (1), 
respectively. Here, X is -C(O) OR 1 and -OC(O) R 2 , R 1 - R 2 show a hydrogen atom, the alkyl 
group of the carbon numbers 1-20, an alkenyl group, an aryl group, cycloalkyl groups, and these 
halogenation groups, and k shows the integer of 0-3. The BINIRIDENIRU group formed in A 1 - 
A 4 by A 1 , A 2 or A , and A 4 , The imido group formed by A 1 , A 2 and A 1 , A 3 or A , A 4 , and A 2 and 
A 4 is also contained. 1 is an integer of 0 or 1 . ] 

Above A thing including a repeating unit (a-2) further shown in (A) cyclic olefin system (**) 
polymer with a following general formula (2) is preferred. 
[0009] 
[Formula 4] 



[0010][B J - B 4 among a general formula (2), respectively independently, A hydrogen atom, the 
hydrocarbon group of the carbon numbers 1-20, and -(CR 4 R 5 ) n Si(OR 3 ) m R 6 ( 3 . m) , (CR 4 R 5 ) - 
Si(R 7 R 8 ) OSi(OR 3 ) m R 6 (3 -m) , -The alkoxy silyl groups expressed with C(0) 0(CH 2 ) n Si(OR 3 ) m R 6 
(3. m) , allyloxy silyl groups, or such hydrolysis condensation residue are shown, At least one of B 1 
- the B 4 contains alkoxy silyl groups, allyloxy silyl groups, or such hydrolysis condensation 
residue. Here, R 3 shows the alkyl group or aryl group of 1-10, and R 4 - R 8 show the hydrocarbon 



group of a hydrogen atom, a halogen atom, or the carbon numbers 1-20 independently, 
respectively. As for the integer of 0-3, and n, the integer of 0-5 and r of m are 0 or L ] 
Above-mentioned (A) cyclic olefin system (**) polymers are a repeating unit (a-2) shown by the 
50 - 99.9-mol % and above general formula (2) in a repeating unit (a-1) shown by the above- 
mentioned general formula (1) 50 - 0.1 -mol % [(a-1) +(a-2) = 100-mol %] Containing is 
preferred. 
[0011] 

[Embodiment of the Invention](A) (A) cyclic olefin system (**) polymer used for cyclic olefin 

system (**) polymer this invention is a polymer (**) of a cyclic olefin system including the 

repeating unit (a-1) shown in the above-mentioned general formula (1), and the repeating unit (a- 

2) further shown in the required ****** above-mentioned general formula (2). 

[0012]Here, although 2 and 3 addition structural unit the above-mentioned repeating unit (a-1) is 

indicated to be to the above-mentioned general formula (1) are mentioned, a little 2 and 7 

addition structural units which are shown in a following general formula (3) may be included in 

the repeating unit (a-1). 

[0013] 

[Formula 5] 



[0014][A A -A\ andl are the same as that of what is shown in the above-mentioned general 
formula (1) respectively among a general formula (3). ] 

[0015]Hereafter, (A) cyclic olefin system (**) polymer used for this invention is explained still 
more concretely. A repeating unit (a-1) used for (A) cyclic olefin system (**) polymer of this 
invention can be formed by addition condensation of cyclic olefin (henceforth "specific cyclic 
olefin (1)") shown in a following general formula (4). 
[0016] 
[Formula 6] 



[00 17] [A - A , andl are the same as that of what is shown in the above-mentioned general 
formula (1), respectively among a general formula (4). ] 

[00 18] As an example of such specific cyclic olefin (1), 2-norbornene, 5-methyl-2-norbornene, 5- 
ethyl-2-norbornene, 5-propyl-2-norbornene, 5-butyl-2-norbornene, 5-pentyl-2-norbornene, 5- 
hexyl-2-norbornene, 5-heptyl-2-norbornene, 5-octyl-2-norbornene, 5-decyl-2-norbornene, 5- 
dodecyl-2-norbornene, 5,6-dimethyl- 2-norbornene, 5-methyl, 5-ethyl-2-norbornene, 5-phenyl-2- 
norbornene, 5-vinyl-2-norbornene, 5-allyl-2-norbornene, 5-isopropylidene-2-norbornene, 5- 
ethylidene-2-norbornene, 5-cyclohexyl-2-norbornene, 5-fluoro-2-norbornene, 5-chloro-2- 



norbornene, and 5-norbornene 2-methyl carboxylic acid, 5-norbornene 2-carboxylic acid ethyl, 
5-norbornene 2-carboxylic acid butyl, 2-methyl, 5-norbornene 2-methyl carboxylic acid, 2- 
methyl, 5-norbornene 2-carboxylic acid ethyl, 2-methyl, 5-norbornene 2-carboxylic acid propyl, 

2- methyl, 5-norbornene 2-carboxylic acid butyl, 2-methyl, 5-norbornene 2-carboxylic acid 
trifluoroethyl, 2-methyl, 5-norbornene 2-yl ethyl acetate, 5 - Spiro [ norbornene 2-spiro N- 
phenylsuccinimide 5-norbornene 2-1 N ] - Cyclohexylsuccinimide 5-norbornene 2-spiro N- 
methylsuccinimide 5-norbornene 2, 3-N-phenyl dicarboxyimide 5-norbornene 2,3-N-cyclohexyl 
dicarboxyimide acrylic acid 2-methyl-5-norbornene, Methacrylic acid 2-methyl-5 -norbornene 
and 5-norbornene 2,3-dimethyl dicarboxylate, 5-norbornene 2,3-diethyl dicarboxylate, 3-tricyclo 
[4.3.0.1 2 ' 5 ] Decene, 3, 7-tricyclo [4.3. 0.1 2,5 ] Decadiene (dicyclopentadiene) 

3- tetracyclo [4.4.0.1 2 ' 5 .1 7 ' l0 ] Dodecen, 8-methyl, 3-tetracyclo [4.4.0. 1 2 ' 5 1 7 ' 10 ] Dodecen, 8- 
methyl, 8-carbomethoxy, 3-tetracyclo [4.4.0. I 2 ' 5 1 7, 10 ] Dodecen, 8-methyl, 8-ethoxycarbonyl, 3- 
tetracyclo [4.4.0. 1 2 ' 5 1 7 ' i0 ] Dodecen etc. can be mentioned. 

[00 19] A compound shown in the above-mentioned general formula (4) which forms the above- 
mentioned repeating unit (a-1) can be independent one sort, or can be used combining two or 
more sorts. 

[0020]a rate in all the repeating units of the above-mentioned repeating unit (a-1) - desirable - 
50-99.9-mol % - further - desirable - 80-99.5-mol % - especially - desirable - 90-98-mol % - 
- it contains. It is it easy to hydrolyze a polymer to be less than [ 50 mol % ], and formation of a 
film and a sheet becomes difficult. On the other hand, formation of a bridging body becomes 
difficult at the same time a fall of adhesion to metal substrates, such as a fall of film strength, Si, 
aluminum, Au, and Cu, etc. will arise, if 99.9-mol % is exceeded. 

[002 l]a repeating unit (a-2) shown in the above-mentioned general formula (2) -- (**) — it is 
formed by carrying out addition copolymerization of the cyclic olefin (henceforth "specific 
cyclic olefin (2)") shown in a following general formula (5) to specific cyclic olefin (1) of the 
above-mentioned general formula (4). As other methods, (**) 5-trichlorosilyl 2-norbornene, 5- 
dichloromethylsilyl 2-norbornene, 5-dichloroethylsilyl 2-norbornene, 5-norbornene 2-carboxylic 
acid trichlorosilyl propyl, 2-methyl, 5-norbornene 2-carboxylic acid trichlorosilyl propyl, After 
carrying out addition copolymerization of specific cyclic olefin (3) which has which 
trichlorosilyl group and a dichloro alkyl silyl group, and the specific cyclic olefin (1), (**-l) By 
making it react with an alkoxide of a trichlorosilyl group in an obtained copolymer or a dichloro 
alkyl silyl group, and an alkaline metal, or Ali Loki Cyd of an alkaline metal, It is formed by 
making it react to alcohol or phenols under existence of an amine compound as other methods 
(low 2). 
[0022] 
[Formula 7] 



[0023KB 1 -B 4 , and r are the same as that of what is shown in the above-mentioned general 
formula (2) among a general formula (5). ] 

[0024]As an example of such specific cyclic olefin (2), 5-trimethoxysilyl 2-norbornene, 5- 
dimethoxy, chlorosilyl 2-norbornene, 5-methoxy, chloro, methylsilyl 2-norbornene, 5- 



dimethoxy, chlorosilyl 2-norbornene, 5-methoxy, a hydride, methylsilyl 2-norbornene, 5- 
dimethoxy, hydride silyl 2-norbornene, 5-methoxy dimethylsilyl 2-norbornene, 5-triethoxy silyl 
2-norbornene, 5-diethoxy, chlorosilyl 2-norbornene, 5-ethoxy , chloro, methylsilyl 2-norbornene, 
5-diethoxy, hydride silyl 2-norbornene, 5-ethoxy dimethylsilyl 2-norbornene, 5- 
ethoxydiethylsilyl 2-norbornene, 5-propoxy dimethylsilyl 2-norbornene, 5-triphenoxy silyl 2- 
norbornene, 5-diphenoxymethylsilyl 2-norbornene, 5-trimethoxysilyl methyl-2-norbornene, 5-(2- 
trimethoxysilyl) ethyl-2-norbornene, 5-(2-dimethoxy, chlorosilyl) ethyl-2-norbornene, 5-(l- 
trimethoxysilyl) ethyl-2-norbornene, 5-(2-trimethoxysilyl) propyl-2-norbornene, 5-(l- 
trimethoxysilyl) propyl-2-norbornene, 5-triethoxy silyl ethyl-2-norbornene, 5- 
dimethoxymethylsilylmethyl-2-norbornene, 5-trimethoxy propylsilyl 2-norbornene, 5- 
norbornene 2-carboxylic acid trimethoxysilylpropyl, 5-norbornene 2-carboxylic acid triethoxy 
silyl propyl, 5-norbornene 2-carboxylic acid dimethoxy, methylsililpropyl, 2-methyl, 5- 
norbornene 2-carboxylic acid trimethoxysilylpropyl, 2-methyl, 5-norbornene 2-carboxylic acid 
dimethoxy, methylpropyl, 2-methyl, 5-norbornene 2-carboxylic acid triethoxy silyl propyl, etc. 
are mentioned. 

[0025]By a repeating unit (a-2) being included at a moderate rate in a cyclic olefin system (**) 
polymer of this invention, while adhesion and adhesion to metal are improved, material which 
was excellent in solvent resistance by hydrolysis and crosslinking reaction can be obtained, a rate 
in all the repeating units of the above-mentioned repeating unit (a-2) - desirable ~ 0.1-50-mol % 
- further - desirable - 0.5-20-mol % - it is 2-10-mol % especially preferably. Less than [ 0.1 
mol % ], the content becomes insufficient [ the above-mentioned effect ]. On the other hand, if 
50-mol % is exceeded, by alkoxy silyl groups which exists superfluously in a cyclic olefin 
system (**) polymer, allyloxy silyl groups, or such hydrolysis condensation residue. (**) It is 
easy to hydrolyze a polymer, and preservation stability will become bad, and it will not become 
what has the smooth surface of a sheet film. 

[0026] A polymerization method of specific cyclic olefin (1) of this invention or a 
copolymerization method of cyclic olefin (1) and cyclic olefin (2) is performed by a following 
method. As a polymerization catalyst, a catalyst which forms a cation complex or cation 
complexes, such as periodic table 8 fellows' nickel, Pd, and Co, is usually used. As a typical 
thing, [Pd(CH 3 CN) 4 ] [BF 4 ] 2, [Pd(PhCN) 4] [SbF 6 ] Di-mu-chloro-screw (bicyclo [ 6-methoxy ]) 
[2.2.1]Hept 2-ene- and 5sigma, 2piPd (it abbreviates to "I" hereafter.), I, methylalumoxane (it 
abbreviates to MAO hereafter) and I, AgSbF 6 and I, and AgBF 4 , [(eta3-aryl) PdCl] 2 and 
AgSbF 6 , [(eta3-aryl) PdCl] 2 and AgBF 4 , [(eta3-clo chill) Pd (cyclo-octadiene)] [PF 6 ] **[(1, 5- 
cyclo-octadiene) Pd (CI) (CH 3 )] PPh 3 and NaB [3, 5-(CF 3 ) 2 C 6 H 3 ] 4 , [(eta3-clo chill) nickel 
(cyclo-octadiene)] [B (CF 3 ) ( 2( C 6 H4) 4 ]) **[NiBr (NPMe 3 )] 4, MAO and nickel(octoate) 2 , MAO 
and nickel(octoate) 2 , B(C 6 F 5 ) 3 , and AlEt 3 , nickel(octoate) 2 , a reactant of HSbF 6 , BF 3 and Et 2 0, 
and AlEt 3 , A reactant of nickel(octoate) 2 , a reactant of HSbF 6 , BF 3 and Et 2 0, and AlEt 3 , 
nickel(octoate) 2 , a reactant of HSbF 6 , and AlEt 2 F, A reactant and AlEtF 2 of nickel(octoate) 2 and 
HSbF 6 , nickel(naphthoate) 2 , a reactant of HSbF 6 , BF 3 and Et 2 0, and AlBu 3 , A reactant of 
nickel(naphthoate) 2 , a reactant of HSbF 6 , B(C 6 F 5 ) 3, and AlEt 3 , nickel(octoate) 2 , Ph 3 C-B(C 6 F 5 ) 
3 , AlEt 3 , Toluene-nickel(C6F 5 ) 2 , Xylene-nickel(C 6 F 5 ) 2 , Mesitylene-nickel(C 6 F 5 ) 2 , Co (neo 
decanoate), MAO, etc. are mentioned. 

[0027]As a solvent, alicyclic hydrocarbon solvents, such as cyclohexane, cyclopentane, and 
methylcyclopentane, Aliphatic hydrocarbon solvents, such as pentane, hexane, heptane, and 
octane, Aromatic hydrocarbon solvents, such as toluene, benzene, and xylene, dichloromethane, 
Halogenated hydrocarbon solvents, such as 1,2-dichloroethylene and chlorobenzene, Ethyl 



acetate, butyl acetate, gamma-butyrolactone, propylene glycol, A solvent chosen from polar 
solvents, such as wood ether, nitromethane, N-methyl pyrrolidone, pyridine, N,N'- 
dimethylimidazolidinone, dimethylformamide, and an acetamide, etc. is used. 
[0028]As the method of a polymerization, under nitrogen or argon atmosphere, a monomer and a 
molecular weight modifier which become a reaction vessel from a solvent and cyclic olefin are 
taught, and a polymerization system is set as temperature of the range of -20 to 100 **. Next, the 
above-mentioned catalyst component is added and it polymerizes in -20 to 100 **. A weight 
ratio of a solvent/monomer is performed in 1-20. Regulation of a molecular weight is adjusted by 
the target molecular weight with an inversion rate and polymerization temperature to quantity of 
a polymerization catalyst, an addition of molecular weight modifiers, such as alpha olefin, 
hydrogen, and a diphenyl dihydrosilane, and a polymer (**). A stop of a polymerization is 
performed by water, alcohol, organic acid, carbon dioxide, etc. (**) The water/alcoholic mixture 
of acid chosen as a polymer solution from maleic acid, fumade acid, and oxalic acid are added, 
and a catalyst residue is separated and removed from a polymer solution (**). (**) A polymer is 
obtained by putting a polymer solution (**) in alcohol chosen from methanol, ethanol, 
isopropanol, etc., solidifying it, and carrying out reduced pressure drying. At this process, an 
unreacted monomer which remains in a polymer solution (**) is also removed. 
[0029] A molecular weight of (A) cyclic olefin system (**) polymer used for this invention, By 
polystyrene conversion measured by gel palmy ESHON chromatogram used as a solvent, o- 
dichlorobenzene. It is desirable and a number average molecular weight is [ 5,000-1,000,000, 
and weight average molecular weight ] preferred to 10,000-1,500,000, and a pan, a number 
average molecular weight is 10,000 to 700,000, and weight average molecular weight is 20,000- 
1,000,000. Disruptive strength when a number average molecular weight uses less than 5,000 
and weight average molecular weight considers it as a film, a thin film, and a sheet by less than 
10,000 becomes insufficient in many cases. On the other hand, if a number average molecular 
weight exceeds 1,000,000 and weight average molecular weight exceeds 1,500,000, Since a 
problem of insoluble matter to a cast solvent in which the molding workability of a sheet 
obtained and a film falls, and solution viscosity becomes high at the time of cast film film 
production increasing arises, handling becomes difficult. 

[0030J150 ** - 400 ** of glass transition temperature [ 250-380 ** of / 270-370 ** of] of (A) 
cyclic olefin system (**) polymer of this invention is 300-350 ** especially preferably still more 
preferably preferably. Here, glass transition temperature of (A) cyclic olefin system (**) polymer 
of this invention is called for with peak temperature of temperature distribution of Tandelta 
measured by dynamic viscoelasticity. (Storage-modulus E\ loss-modulus E" (Tandelta=E f '/E')) 
Less than 150 ** of heat resistance is [ the glass transition temperature ] insufficient, and if glass 
transition temperature exceeds 400 ** on the other hand, problems, like film body formation 
which breaks easily becomes difficult will arise. 

[003 1](B) An antioxidant, next the (B) antioxidant used for a heat-resistant constituent of this 
invention are at least one sort chosen from a group of a phenolic antioxidant (b-1), the Lynn (b- 
2) system antioxidant, and (b-3) a thioether series antioxidant. 

[0032](b-l) Phenolic antioxidant; (b-1) it is the feature that an alkyl group which has a straight 
chain or branching (Ci - C20) has replaced a phenolic antioxidant by the 2nd place of a phenolic 
group and/or the 6th place. As an example of (b-1), it is pentaerythrityl tetrakis. [3-(3,5-di-t- 
butyl-4-hydroxyphenyl) propionate] 3,9-screw {2 - [3-(3-t-butyl-4-hydroxy-5-methylphenyl) 
propionyloxy] -l,l-dimethylethyl}2, 4 and 8, 10-tetraoxaspiro [5, 5] Anundecane, octadecyl-3- 
(3,5-di-t-butyl-4-hydroxyphenyl) propionate, 1,6-hexane ********_**** [3-(3,5-di-t-butyl-4- 



hydroxyphenyl) propionate] 1,3,5-trimethyl 2,4,6-tris(3,5-di-t-butyl-4-hydroxybenzyl) benzene, 
2,6-di-tert-butyl-4-methylphenol, 2,6-di-t-butyl-4-ethylphenol, 2,6-diphenyl-4- 
octadecyloxyphenol, stearyl (3,5-di-t-butyl-4-hydroxyphenyl) propionate, distearyl (3,5-di-t- 
butyl-4-hydroxybenzyl) phosphonate, a thiodiethylene glycol screw [(3,5-di-t-butyl-4- 
hydroxyphenyl) Propionate] A 4,4'-thioscrew (6-t-butyl-m-cresol), 2-octylthio 4,6- JI (3,5-di-t- 
butyl-4-hydroxyphenoxy)-s-triazine, 2,2'-methylenebis (4-methyl-6-t-butyl-6-butylphenol), 2, - 
2'-methylenebis (4-ethyl-6-t-butylphenol), a screw [3,3-bis(4-hydroxy-3-t-buthylphenyl)butyric 
acid] Glycol ester, 4,4'-butylidenebis (6-t-butyl-m-cresol), A 2,2'-ethylidenescrew (4,6-di-t- 
butylphenol), a 2,2'-ethylidenescrew (4-s-butyl-6-t-butylphenol), l,l,3-tris(2-methyl-4-hydroxy- 
5-t-buthylphenyl) butane, a screw [2-t-butyl-4-methyl-6-(2-hydroxy-3-t-butyl-5-methylbenzyl) 
phenyl] Terephthalate, 1.3.5-tris (2,6-dimethyl- 3-hydroxy-4-t-butylbenzyl) isocyanurate, 1,3,5- 
tris (3,5-di-t-butyl-4-hydroxybenzyl)-2,4,6-trimethyl benzene, 1 and 3, 5-tris [(3,5-di-t-butyl-4- 
hydroxyphenyl) Propionyloxy ethyl] Isocyanurate, tetrakis [Methylene-3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate] Methane, 2-t-butyl-4-methyl-6-(2-acryloyloxy 3-t-butyl-5- 
methylbenzyl) phenol, a 3, 9-bis( 1,1 -dimethyl- 2-hydroxyethyl)-2,4-8,10-tetraoxaspiro [5, 5] 
undecane-screw [beta-(3-t-butyl-4-hydroxy-5-methylphenyl) propionate] Triethylene glycol 
screw [beta-(3-t-butyl-4-hydroxy-5-methylphenyl) propionate] l,l'-bis(4- 
hydroxyphenyl)cyclohexane, 2,2'-methylenebis (4-methyl 6-t-butylphenol), 2,2' 
**MECHIREMBISU (4-ethyl 6-t-butylphenol), 2,2' **MECHIREMBISU (6-(l- 
methylcyclohexyl)-4-methyl phenol), 4,4' **BUCHIRIDEMBISU (3-methyl 6-t-butylphenol), 
3,9-screw (2-(3-t-butyl 4-hydroxy 5-methylphenyl PUROPIONIROKISHI) 1,1 **JIME chill 
ethyl) - 2, 4 and 8, 10 **TETORA oxaspiro (5, 5) undecane, 4,4'-thiobis(3-methyl-6-t- 
butylphenol), 4,4' **BISU (3,5 **JI t-butyl 4-hydroxybenzyl) sulfide, 4,4' **CHIOBISU (6-t- 
butyl 2-methyl phenol), 2,5-di-t-butylhydroquinone, 2,5-G t-amyl hydroquinone and 2-t-butyl 6- 
(3-t-butyl 2-hydroxy 5-methylbenzyl)-4-methylphenyl acrylate and 2,4-dimethyl 6- ( 1 - 
methylcyclohexyl and SUCHIRENEITIDDO phenol.) 2,4-bis(octylthio)(methyl)-5-methyl 
phenol etc. are mentioned. In these, a hindered phenolic antioxidant is preferred. 
[0033](b-2) Lynn system antioxidant; (b-2) the Lynn system antioxidant is phosphate which is 
phosphorus compounds of III value, or phosphate. As an example, bis-(2,6-di-t-butyl-4- 
methylphenyl)pentapentaerythritoldiphosphite, Tris (2,4-di-t-buthylphenyl phosphite), tetrakis 
(2,4-G t-butyl 5-methylphenyl) - 4 and 4' **BIFENI range phospho night, 3,5-di-t-butyl-4- 
hydroxybenzyl phosphonate diethyl ester, Bis-(2,6-JIKUMIRU 

phenyl)pentaeiythritoldiphosphite, 2,2-methylene bis(4,6-di-t-butylphenyl)octyl phosphite, Tris 
(mixed mono- and di-nonylphenyl phosphite), Bis(2,4-di-tert-butylphenyl) penta pentaerythritol 
di-phosphite, Bis(2,6-di-t-butyl-4-carbomethoxyethyl-phenyl)pentaerythritoldiphosphite, bis(2,6- 
di-t-butyl-4-octadecyl oxycarbonyl ethyl-phenyl)pentaerythritoldiphosphite, etc. are mentioned. 
In these, phosphite and phosphate are preferred. 

[0034]Thioether series antioxidant; (b-3) (b-3) As an example of a thioether series antioxidant, 
Dilauryl 3,3'-thiodipropionate, a bis(2-methyl 4-(3-n-dodecyl) thio propionyloxy)-5-t- 
buthylphenyl sulfide, The distearyl 3, 3-thiodipropionate, pentaerythritol tetrakis (3-lauryl) 
thiopropionate, etc. are mentioned. 

[0035](B) Although an antioxidant is independent or the above-mentioned (b-1) phenolic 
antioxidant, the Lynn (b-2) system antioxidant, and a thioether series (b-3) antioxidant can be 
used together and used for it, respectively, An ingredient (b-1), (b-2), or (b-3) two or more sorts 
of concomitant use systems of an ingredient are preferably preferred. Not less than 250 ** is 
required for temperature of a decrease of 5% weight in thermogravimetric analysis (TGA) of 



these antioxidants, and it is preferred. [ of not less than 300 more ** ] That whose temperature of 
a decrease of 5% weight is less than 250 ** will volatilize, when polymer is used at a not less 
than 150 ** elevated temperature, and an effect of an antioxidant of it will be lost. 
[0036]The (B) ingredient of a using rate of (A) cyclic olefin system (**) polymer and the (B) 
antioxidant in a heat resistant resin composition of this invention is usually 0.3 - 3 weight section 
preferably 0.05 to 5 weight section to (A) ingredient 100 weight section. (B) If a using rate of an 
ingredient cannot acquire oxidation degradation preventive effect sufficient in less than 0.05 
weight section but adds exceeding five weight sections on the other hand, deterioration of quality 
of a mechanical strength of a constituent obtained, glass transition temperature, etc., an increase 
in a volatile constituent at the time of heating, etc. arise, and it is not desirable. 
[0037](A) As a method of adding these (B) antioxidants to a cyclic olefin system (**) polymer, 
How to add at the time of specific cyclic olefin (1), composition of (2), or refining, A method of 
adding to a cyclic olefin system (**) polymer solution, a method of adding at the time of refining 
of a ** (**) polymer, etc. are mentioned, and except adding to the polymer (**) itself, it can also 
add to a solvent etc. beforehand and is not limited in particular to them. 

[003 8] A norbornene system polymer and an addition polymer which are the hydrides of a ring- 
opening-polymerization object conventionally publicly known to (A) cyclic olefin system (**) 
polymer of this invention [For example, JP,6 1-29260, A, JP,60-16870,A, JP,60-26024,A, JP,2- 
5151 1,A, JP,1-132625,A, A polymer of statements, such as JP,1-132626,A, JP,4-202404,A, 
JP,4-63807,A, JP,8-198919,A, the Patent Publication Heisei No. 508649 [ nine to ] gazette, the 
Patent Publication Heisei No. 505880 [ 1 1 to ] gazette, and JP,6 1-292601, A,] (**) Heat 
resistance and an optical property (transparency, low birefringence) excellent in a constituent 
produced by blending, and adhesion and adhesion can be given. 

[0039]In such a constituent, although a blending ratio of (A) cyclic olefin system (**) polymer of 
this invention and other polymers is suitably chosen according to a kind of a polymer (**) of this 
invention, and other polymers, both compatibility, and the purpose of using a constituent, In 
order to obtain a constituent which has the outstanding heat resistance, a rate of (A) cyclic olefin 
system (**) polymer of this invention is 20 to 80 % of the weight especially preferably ten to 
90% of the weight still more preferably five to 95% of the weight preferably. 
[0040]moreover — a heat resistant resin composition of this invention — in addition, a range 
which does not spoil heat resistance for stabilizer which is effective in preventing degradation of 
resin by light - one sort — or two or more sorts may be combined and it may use. As an 
ultraviolet ray absorbent, a benzophenone series, a salicylate series, a benzotriazol system, etc. 
are mentioned among what is used as stabilizer. Below, an example of stabilizer is listed. 
[0041]As amine system stabilizer, phenyl-alpha-naphthylamine, phenyl-beta-naphthylamine, 
Dioctyl phenylamine, N,N-diphenyl-p-phenylenediamine, N f and N'-di-beta-naphthyl p- 
phenylene diamine, N-cyclohexyl-N'-phenyl-p-phenylene diamine, a 2-(3,5-t-butyl-4- 
hydroxybenzyl)-2-n-butylmalonic acid screw (1,2,2,6,6-pentamethyl 4-piperidyl) and poly ~ { 
[6-(l,l,3,3-tetrametylbutyl) imino-l,3,5-triazine 2,4-diyl] [(2, 2, 6, and 6-tetramethyl 4- 
piperidyl) Imino] Hexamethylene[(2, 2, 6, and 6-tetramethyl 4-piperidyl) Imino] }, a succinate 
dimethyl l-(2-hydroxyethyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine polycondensation thing, 
bis(2, 2, 6, and 6-tetramethyl 4-piperidyl)sebacate, etc. are mentioned. 
[0042]As benzophenone series stabilizer, 2-hydroxybenzophenone, 2-hydroxy-4- 
methoxybenzophenone, 2,4-dihydroxybenzophenone, 2,2', 4-trihydroxy benzophenone, 2,2", and 
4,4 , -tetrahydroxybenzophenone etc. are mentioned. 

[0043]As salicylate series stabilizer, phenyl salicylate and 2,4-di-t-buthylphenyl 3' and 5'-di-t- 



butyl-4'-hydroxy benzoate, Phenyl-3,5-di-t-butyl-4-hydroxy benzoate and 2-methyl-4-t- 
buthylphenyl 3' and S'-di-t-butyW-hydroxy benzoate etc. are mentioned. [0044]As benzotriazol 
system stabilizer, 2-(2 , -hydroxy-5'-methylphenyl) benzotriazol, A 2-(2 t -hydroxy-3 , -t-butyl-5'- 
methylphenyl)-5-chlorobenzotriazole, 2-(2 f -hydroxy-3'-t-buthylphenyl) benzotriazol, 2-(2'- 
hydroxy-5 f -t-octylphenyl) benzotriazol, 2-(2'-3' and 5'-di-t-amyl phenyl) benzotriazol, etc. are 
mentioned. 

[0045] As hydrazine system stabilizer, they are maleic hydrazide and a N,N f -screw. [3-(3,5-di-t- 
butyl-4-hydroxyphenyl) propionyl] Hydrazine, N-saliciloyl N f -aldehyde hydrazine, etc. are 
mentioned. 

[0046] As epoxy system stabilizer, epoxidation linseed oil, epoxidized soybean oil, epoxy butyl 
stearate, epoxy octyl stearate, epoxy lauryl stearate, a low-molecular-weight epoxy resin, etc. are 
mentioned, each above stabilizer — one sort - or two or more sorts are mixed and it is used. 
[0047] In a heat resistant resin composition of this invention, if needed further High-class 
dicarboxylic acid metal salt, Lubricant, such as high-class carboxylate, a plasticizer, a spray for 
preventing static electricity, inorganic matter and organic system colorant, a foaming agent, 
inorganic matter and an organic system bulking agent, fire retardant other than the above, a 
surface gloss improving agent, a flatting, etc. can be added. These various additive agents can be 
added in a manufacturing process of a resin composition. 

[0048] A heat resistant resin composition of this invention is obtained by mixing in a solvent (A) 
cyclic olefin system (**) polymer and the above-mentioned (B) antioxidant, and an additive 
agent used further if needed at the time of casting. As a casting solvent, what both (A) and (B) 
dissolve is preferred. 

[0049] Although a heat resistant resin composition of this invention can be used alone, Glass 
fiber, a metal fiber since compatibility with various polar materials is good, It can also be used as 
composite materials, such as carbon fiber or these powder, calcium carbonate, talc, gypsum, 
alumina, silica, mica, CHITSU-ized boron, zirconia, silicon carbide, and potassium titanate. 
[0050] A cyclic olefin system copolymer of this invention and a heat resistant resin composition 
of an antioxidant are suitable for plastic alternate material etc. of a use as which high heat 
resistance is required, for example, liquid crystal substrate glass. That is, heat resistance required 
of a substrate material can be satisfied at processes, such as exposure by TFT (thin film 
transistor) formation of a up to [ a liquid crystal display substrate ], development, and etching. 
Since a heat resistant resin composition of this invention has outstanding optical transparency, 
heat resistance, adhesion and adhesion, and moisture absorption resistance, It is used for 
electronic parts, such as a light guide plate, a polarization film, a liquid crystal panel, a phase 
difference film, a transparent conductive film, an OHP film, an optical disc, an optical fiber, and 
a lens, a medical care container, a container, etc. 



[Translation done.] EXAMPLE 



[Example] Although an example is given and this invention is explained still more concretely 
hereafter, this invention is not limited to the following examples. Among an example, a part and 
especially % are weight references, unless it refuses. The weight average molecular weight and 
the number average molecular weight in an example, intrinsic viscosity, and hue are measured as 
follows. 



It measured at 120 ** by using o-dichlorobenzene as a solvent using H type column by TOSOH 
CORP. with weight average molecular weight and the product made by number average 
molecular weight Waters (WATERS), andC [ 150 ] type gel-permeation-chromatography device. 
The obtained molecular weight is a standard polystyrene reduced property. 
Hue various antioxidants were added to the polymer solution at the time of the cast, and the film 
was created by the cast method using the homogeneous solution. The obtained sample was used 
as the methylene chloride solution 15%, respectively, and the degree of yellow (YI value) was 
measured by the transmitted light according to JIS K7103. 

[0052]It taught as synthetic example 1 monomer by 5-n-hexyl-2-norbornene 93.75 millimol, 2- 
norbornene 500 millimol, and 5-triethoxy silyl 2-norbornene 31.25 millimol, and 500 g of 
toluene was taught to the reactor with a capacity of 1 i. under nitrogen as a solvent. Adjust the 
system of reaction at 10 **, and Triethylaluminum 0.5 millimol, Boron trifluoride and 
diethylether (BF3andEt 2 0) 0.4 millimol, It added to ****, 0.2 millimols of nickel compounds to 
which octanoic acid nickel and antimony hexafluoride acid (HSbF<$) were made to react by the 
mole ratio 1:1 at -15 ** beforehand finally were added with the nickel atom, and the 
polymerization was started. The polymerization was performed at 30 ** for 2 hours, and the 
polymerization was suspended by ethanol. The inversion rate to the copolymer was 89%. Lactic 
acid 60 millimol was added to this copolymer solution, and it was made to react to a catalyst 
component. The copolymer solution was put into 5 L of isopropanol, the copolymer was 
solidified, and the unreacted monomer, the above-mentioned reaction reagent, and the catalyst 
residue were removed from the copolymer. The solidified copolymer was dried and the 
copolymer A was obtained. The content of the structural unit containing the triethoxy silyl group 
in A was 4.9-mol % from 270 MHz and ^-NMR analysis (4 ppm ETOKI silyl group methylene 
absorption, solvent:D-ized toluene, TMS standard). The content of the structural unit originating 
in 5-n-hexyl-2-norbornene was 14.0-mol % from the analytical curve by the characteristic 
absorption of 721 cm of infrared analysis " ! . The number average molecular weight of 
polystyrene conversion of measurement of GPC to the copolymer A was 200,000, and weight 
average molecular weight was 440,000. 

[0053]In the example 1 of synthetic example 2 composition, except using 5-n-hexyl-2- 
norbornene 125 millimol and 2-norbornene 500 millimol, it carried out like the synthetic 
example 1 and the copolymer B was obtained. The inversion rate to the copolymer was 92%. The 
content of the structural unit originating in 5-n-hexyl-2-norbornene was 19.0-mol % from the 
analytical curve by the characteristic absorption of 721 cm of infrared analysis _1 . The number 
average molecular weight of polystyrene conversion of the copolymer B was 1 17,000, and 
weight average molecular weight was 270,000. 

[0054]It is 5-n-hexyl-2-norbornene 93.75 millimol, 2-norbornene 500 millimol, 8-methyl, and 8- 
carbomethoxy-3-tetracyclo as synthetic example 3 monomer. [4.4.0. 1 2 ' 5 1 7 ' 10 ] Except using 
dodecen 31.25 millimol, it carried out like the synthetic example 1 and the copolymer C was 
obtained. The inversion rate to the copolymer was 75%. 8-methyl in C, 8-carbomethoxy-3- 
tetracyclo [4.4.0. 1 2 ' 5 1 7, 10 ] The percentage of the structure originating in dodecen was 4.9-mol % 
from the analytical curve by the characteristic absorption of infrared analysis 1730 cm" l . The 
content of the structure originating in 5-n-hexyl-2-norbornene was 14.5-mol % from the 
analytical curve by the characteristic absorption of 721 -cm" 1 of infrared analysis. 158, 000, and 
the weight average molecular weight of the number average molecular weight of polystyrene 
conversion of C were 300,000. 

[0055]Except using 5-n-hexyl-2-norbornene 93.75 millimol, 2-norbornene 500 millimol, and 5- 



ethylidene 2-norbornene 31.25 millimol as synthetic example 4 monomer, it carried out like the 
synthetic example 1 and the copolymer D was obtained. The inversion rate to the copolymer D 
was 80%. The percentage of the structure unit originating in the 5-ethylidene 2-norbornene in D 
was 4.9-mol % by the iodination titrimetric method. The content of the structure originating in 5- 
n-hexyl-2~norbornene was 14.0-mol % from the analytical curve by the characteristic absorption 
of 721 -cm" 1 of infrared analysis. The number average molecular weight of the copolymer D was 
138,000, and weight average molecular weight was 290,000. 

[0056]The cyclic olefin system copolymer obtained in example of film production above- 
mentioned each synthetic example by the cast method was dissolved in toluene, and it prepared 
so that it might become TSC = 10%. kind antioxidant after filtrating this solution with the filter 
of a 1 -micrometer mesh (b-1) (b-2) - and - (b-3) the following table 1 shows -- quantity 
addition was carried out and it was considered as the homogeneous solution. After applying this 
on a stainless steel board, the solvent was made to evaporate under a room temperature. The 
solvent which remains in a film by heat-treating the obtained film at 210 ** under a vacuum for 
2 hours was made to evaporate thoroughly, and the target bright film was obtained. 
[0057]Example The bright film obtained by 1-23, the comparative example 1 - the 3 above- 
mentioned cast method was heated in the air, and change of hue ( YI value) estimated anti- 
oxidation degradation nature. Tables 2-5 (b-2) (b-3) The details of various antioxidants used in 
inside (b- 1 ) are as follows. 

(b-1) ingredient; Phenolic antioxidant a: . Pentaerythrityl tetrakis [3-. 3. The 5-di-t-butyl-4- 
hydroxyphenyl propionate b:l, 3, 5-trimethyl 2 and 4, 6-tris. (3,5-di-t-butyl-4-hydroxybenzyl) 
benzene c:octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate d:2,6-di-tert-butyl-4- 
methylphenol (b-2) ingredient; - Lynn system antioxidant e: . A screw. 2. the 6-di- 1 - butyl -4- 
methylphenyl pentaerythritol di-phosphite f: tetrakis (2,4-di-t-butyl-5-methylphenyl)-4,4'- 
biphenylene diphosphonate g: - tris (2,4-di-t-buthylphenyl) Phosphite h: . 2,2-methylene- 
bis(4,6-di-t-butylphenyl)octyl-phosphite (b-3) ingredient; thioether series antioxidant i:bis(2- 
methyl-4-(3-n-dodecyl) thio propionyloxy)-5-t-buthylphenyl sulfide [0058] 
[Table 1] 



[0059] 
[Table 2] 



[0060] 
[Table 3] 



[0061] 
[Table 4] 



[0062] 
[Table 5] 
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W^f-x-F), <t B (C* F s ) j £A 1 E 1 3 . 
Ni W^hx^h), £HS bF.©KJ2?ft<fcBF a • 
EtjOiAlEt, , Ni (t^Fx-h), tH 
SbF.OKJfc^JiBF, • E 1 2 O <h A 1 E t 3 <D&& 
N i hx-h) , <tHS bF 6 (D&fomt 

AlEt,F 4 Ni (t^Fx-F), iHSbF, © 
SSftiAlEtF, , Ni (t7Fx-F), <hH 

30 SbF 6 ©SCTiBF.-Et, OiAIBu jt N 
i (t7hx-F) 2 iHSbF ( ©Sj£«5iB (C 
, F s ) 3 iAIEt, Ni (*^hx- 

^) 2 iPh 3 C • B (C 6 F $ ) ,£A 1 E t, % T 
oluene-Ni (C 6 F $ ) 2 , Xylene-N 
i (C 6 F s ) , , Mesitylene-Ni (C 6 
F $ ) a . Co (^tf*/x-F) iM AO. ac<tT3&s 

wens, 

[0 02 7 ] SJ«<bLr«, ^^P^^if> v ^>^n^ 

DDX?U> t ^p^•^>•fef>^^c3^)>'^^y>^f:^^b* 

>, yufl/>yy3-;k ^^f;l/x-f;k xFp 
^£>. N-yfJl/t*P'JF>, fy t>>, N. N' - 

50 [002 8] S£<ZX*7&<t Lt, mmttc\tTJVa>^i 



(6) 

9 

s-?~tfr¥-&mBm&{±&fr, -2 o-c*e>i oo-c 
*8ymi/t\ - 2 o *c*e> i o o TOeitM^if 

mommm. (ft) *^^©«fl**J:o«*awfc: 

Eft* 6 JB«tifcMO*/r JUa - JWl^** WJP , 
mkbhs* (ft) M^^8?*6#» • 

* e coib-c. (ft) »^«««K:«ffrs5fe£aB* 

[002 9] **WtCflai*6ti5 (A) w&*vy 4> 

Jh (ft) m£&<Dft^m\t. o-^^PD^>^is 20 
5, ooo-i, ooo. ooo, iif^Don 

0. 000-1, 500, 000, 3 6&t*?£L<ki:, 

0 0 0*67 0 0. 0 00, II 
¥WW2 0, 000-1. 000. 000 

* 0 wraa?tt#s5. ooo5tc» k swrnA?** 

10. ooo*»rtt, 7^;ua, VHL 

0 0 0, OOO^gi, 30 

#1. 500. ooo«ttii&&* w&nss'-K 7 
9m*Kt8fflftBUfiTK < ft * , +txh S«-<D^§^ 

[003 0] ft*5 % (A) 3^«^U^^>^ 

(ft) l^ftO^^ggSStt, 1 5 0 -C-4 0 0 
- C, ^U<(i250-380U £6K#£U<tt2 
7 0-3 7 0"C, ^tcS?^L< «3 0 0-3 5 0'C~e$> 
CCT\ *§Z*J1<D (A) 8H**U:7* >^ (Jt) g 40 

^^7^S8ias«. »ratt»ttT«j«sftSTa. 

*E' % »£5«$^E M . (Tan^EVE' ) 
Z0jj7Z$mug[& l 5 0'C*S§r«, 

[oo3n (B) m<m±m 

5Mc. *^W<OHSlttffl^«5tCffl^6n^ (B) RfUS 

jtna. ( b - 1 ) 7 * j ~)\,mk\miM. ( b - so 
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2) »J>*BMkl»jhJB*jJ:t/ (b-3) **x-7->WR 

[0 032] (b- 1) 7x^-iWfilMia»jfclM: (b 

- i ) y *s-)ijm<mik$toZ* v *s-)i>m<02& 

(b - 1 ) O^ftMtbtli, ^i'JX'JW 
-fh7 + X(3- (3, t -^;l/-4-b 

Fn*2/:7x.=.JlO ^Pt't^-h), 3. 

{2- (3 - (3- t-^-4-tKO^>-5- 
^f;l/7x^) ^nft^t^-l, 1 -i^ 
?JHf;H 2. 4. 8, 1 0 -^h^**tf*tTP 

(5. 53 0>m>* - (3. 5- 

1. 6 — .4 t *>i^*-^-t^ C3 - (3, 5 
-S?- t -^^;l/-4-t Fp^^x^K 7*aW 
^-hD, 1. 3, 5-h»;^^l/-2, 4, 
* (3. 5-^-t-^-4-tFP + ^>^ 
;U) ^>-fef>, 2. 6 -V>~ t - ^^;l/-4— -*^l/:7 
*s-)^ 2. 6-5/- t -:/^u-4— x>*fov*J 
-A\ 2. 6-^:7 x^;U-4 ZflsV^zsy * 
-/-Jk XfT'J^ (3, b-is- t - 4 - t 

FP^>7x^l/) T'PW- K ^fT'JJl' 
(3. 5 - ^- t - - 4 - t F P + ^>^) 

5 - i/- t - 7* W - 4 - 1 F P t*>7 x 7*Ph" 

, 4. 4 " -^*tr* (6-t-^;b-m 
-^l/y-;!/) , 2-*^^**-4 B 6-^(3. 
5-*/-t-7*f;l/-4-t FP^>7x^^» -s 

- b t ;T^>, 2. 2 * -^U>e* 

6 - t -y^;U-6 -zf*)Vv* s—iU) % 2.-2' 
-y^UVtrx (4-x^l/-6-t-^7xy- 

4 ^ (3. 3-ex (4-b FD^^>-3- t - 
7?)\,y ^'i^r>yF) ^i/n-juxx 

4 , 4 * — ^ 7 s > -tr-x- ( 6 - t - 7? )V- m 
, 2. 2' -xfjf>t'X (4, 6- 
l>- t-y^)Vy^y-)V) % 2. 2 -x^i/^fcT 
x (4- s ->^^;v- 6 - t-^;i/7x/-;i/) , 
1. 1. 3- h 'JX (2-^^U-4-t: KP*$/-5 
-t-^^^^^^-^) ^^>, trxC2-t-^;u 

-4-y^-;U-6- (2- t FP + ^-3 - t -Zf*)V 
-5 -M^rfr^Zslsfr) y x.—fo*) T\yy^\y—Y. 
1. 3. 5-M;*<2. 6-WW-3-tFPt 
5^-4- t -y^;l/^>^;U) VisTZ Is- 1. 
3, 5-hy*(3. 5-^-t-^-4-tFP 
+^>^U) -2. 4. 6-F^^>t> 
1. 3. 5-hVX ( (3, 5 t --7>;U-4 - 

->7*U-K h^+X C^t^U>-3 - (3. 5- 

^-t-^-4-tFP + ^7x^l/) 7'Pt^^ 



11 

-fOy*>, 2 - t --JT-Jls- 4 - (2 

>tx;b) ^xy-;^ 3. 9 - f X ( 1 . 1 -zsJ^Jl 
-2 -k Fo + ^xf;b) -2. 4-8. 10-f h7 
t^b'O [5. 5] tf* C/3- (3- 

t -:/?-;l/-4 - 1 + 7 :/ 

(3 - t -^;U-4 -fc Kn + t/- 5 -jt&jvy*z. 
)i) ^oh'3}-*-hD % i. i '-tr* (4 - 1 Ka* 
i^y^^jV) 5>^n^^if> % 2. 2' -^?*U>fx 

(4-y^-6-t-^7xy-;l/) 4 2. 2 

^U>f X (4 t -zf?)\,y*.s 

-AO ,2,2* — ^u>trx (6 - ( l 
^o^^jl/) -4-^f;l/7iy-;l/) , 4, 4 '— 
^y^trx (3 -y^;u-6 - t 
;10 . 3. 9-fcTX (2- (3- t-^^-4-fc K 

D + ^-5-y^l/7x^I/7'Pft^a + S/) 1, 1 
— — 2. 4. 8. 1 0— by**1? 
Xtn (5, 5) ^>7 r ^7>, 4. 4 f -^:*ex (3 
-^jU-6 - t jlS-jV) % 4. 4'— 
X(3. 5-^t-^-4-b h*P^>^ 
JlO VJlyr A h\ 4. 4* — ^*tTX (6 - t 

2--* *Jb:7jc,/— AO . 2, 5 t 
fcFa*y> v 2, 5-^-t-r>;bbKa + />, 
2-t-^;b-6- (3-t-^;l/-2-bFD + 

U-K 2. 4-tM^;l/-6- (l-y^rt^£n^ 
X*-U*-f7W * h":?*-'— 2. 4-b*X 

tj:£&m?t>tiZ> 0 cn6CD*r«. b>^-F7x^ 

[0033] (b-2) v>mm<mikm; (b-2) 

V >*BMfcl»jtJWB: % niffio v >it&m-e$>2>*X7 

fcTX- (2, 6 t -~7*)l-4 -J?My* 

VZ(Z, t--7*)Vy x.-)\,**y y j 

V) , T b ^*X (2. 4 t ^ 

h 3. 5-5^- t -:7>^-4-t Kn^->-c>^ii/ 

fX- (2. 

^^x^ii/) ^>j?xy^ij h-;u^^x^r^ 
h 2. 2-^U>k'X (4. 6 - t -~?*)\,y 
*?*)\,*7>yy F'M (S^XF^t 

/and^-/-^7x^X77^ h) , fcTX 
(2, 4-zs~ t -y?-Jl>y -c>£^>£x'J 
xn-^-^-*X7 7 -fF t fX (2. 6-5^- t 
-7?Jl-4~J Ft^;^^x^;l/-7xx;l/) 
^>^x'JX'JF-^^7 7 O t fx (2. 6- 
t>- t -^^;U-4-^^^7 r ^l/^^->^;l/^xji/x 
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f;l/-7xr.ji,) ^>^xyx'J F-;l/^tX7T-f h 
&£*^tf€>*i3. cft^cD^r^ ^77/fFfci: 

[0034] ( b - 3 ) **x.-7-)\,jm{mjkffl : 
(b-3) ^*x--f-jU»Kftl»JtW©ft(*«4lyr 

^^-i7';;l/3, 3* -^^Pb'n-F, tfX 
(2-y^;u-4- (3 -n - Kf^AO Wobt 
x;u^=^>) — 5 - t -^7x^jH x;U:7 ^ h\ 
^f7»;^-3, 3' -^^Pb't^-F, -<> 
io £xi;x»; h-A/-^ F^*x (3-^»;;i0 

[0035] (B) IMU»jfcJWtt % ±iB (b-l) y* 

s-frzkmmxit&it (b-2) y>«KftisjbH4 
(b-3) ***-T>v&mkffi&M*, -en-en. * 

U< Wt (b - 1 ) J&#£ (b-2) (b-3) fig 

^2a«±(D«ffl^*w^ot^ cn6®<bp^±^j<D 

^SS^W(TGA)^*5^^5%Sfi^<D2ae«2 5 0 

*c«±*Si^s-c* o . $ e>^c 3 o o xieui^ff * ia>„ 

20 5%MfiilScDS^2 5 0"C*iS-C^^fe<D^ 

-* 1 5 o x&xkvnmvimistcm&Mz&muxL, 

[0 03 6 ] *»W©HJ»tt»IBfflJsJE»K:4aW-S 
(A) mVt*l-y~<>m (ft) S^f*£ (B) ISfbfifiit 

ffl<D&m&<&iz % (A)SE»i o oftsgKc*tu (b) 

0t^, 0. 0 5-5fiMgP, WSb<«0. 3 

-~3MSfl-C&£ 0 (B) fiS»<DfiWI»^3&5 % 0. 0 5 

30 fm<D^^^tfyXW^^Orj:^(D&WO& 
[0 03 7 ] (A) ^K^U^^>^ (ft) «£«c, 

cne© (b) iMfc»j±jw*w»-rs*ffi4i/rtt, 4» 

U7 -# > < 1 ) ( 2 ) ©^JSKB$*/ctt»« 

B*«c«aDT4^ffi, ii^u^^>^ (ft) m&tmm 
«c»3»rrs**6, tt (ft) *^©«wi*te»ttr*# 
(ft) fi^{*^<D^<D^^jjn*r-E>« 

[0 03 8 ] *^HJCD (A) itttU7^>^ 

(ft) M^tttC^, <2*DCD^^S^»(D*^{b«5 
■C*4^JU#Jb*>*«^(*^«ftim^» CffittC. tt 
Pgffg6 1 - 2 9 2 6 0-5f&«L ttBaBB6 0- 1 6 87 0 
^$S. ^P3BS6 0-26 02 4 1$^¥2 - 5 
15 11 1 - 1 3 2 6 2 5 ^^#g. ^FPg 

^Pl- 1 3 26 26^^fS, ttBB^4-2 0 24 04# 
^$B, ttBS^- 6 3 8 0 7^^ ftffl¥8- 1 9 8 
9 1 9n&$&, M¥9 - 5 0 8 6 4 9^fg, ttS^ 
50 1 1 -5 0 5 8 8 O-Sf&fg, ftmVES 1 -2 9260 1 
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[0 03 9 ] C©J:5tt«J^K:*a»T\ *$m<D 
(A) afflWu:*./ >* (ft) S^£ffe<D£^{*<h<£> 
E£«l£tt, *«?B<D (ft) »^fl*«fctf*OS£*© 
affl, Wfottfttt. fflflPfc©fltfflawecjKi;r, as 

fCtt. *»»D (A) ItttU7 * >^ (ft) M^#<7> 
10-9 011%, ^tt»£L< «2 0-8 011%t 

[0 0 4 1 ] rsVXSJ&n&tsTtt, :7*.=Jl,-a- 20 

^^jb7x^.;l/7$ > v N, N' -^^^r.;l/-p-^ 
U>^T 5 >, N' . N' -v-<S-t7^-p 

x-;l/-p-7i^t/>$/75X 2- (3. 5-t- 
^-4-tFoty^>^) - 2-n-^^il/^ 
D>»ex (1, 2. 2. 6. 6 ~^>£^JU-4 - 

tr^ys^u) . #y { te - ( l . i , 3. 3-T*h^ 
y^ji/^ji/) -/s^-i. 3. 5-n;r^>-2. 

4-2*-OlO C (2. 2. 6. 6—fh^-rf*JU-4- 30 

tr^yy;b) -f ^**jrf^u> C (2. 2. 6. 
6 -f h7^f^-4 -t^y jp/io 3^ 
*»2^^U- 1 - (2-fc Kci^S/x^) -4-fc 

Fn*5/-2. 2. 6. 6-f hw^t:^ys?>l 
lt£tt. trx (2. 2. 6. e-fi^y^^t- 
^y w-F^ci'W^n^ 
[ 0 0 4 2 ] <>!/7 x y >S$^J(b ^ 2-fc 
FD^X>y7x7> ( 2 -fc KP + i/-4-y b*r 
^y/7x/>, 2. 4-^t h*P+^>y7x/ 
X 2, 2' . 4-h';bFot^>^xy> 4 40 
2, 2' .. 4. 4' -r- h7t FPt^> s /7x/> 

[0 04 3] If^U-hJKScJgffllibrtt. 7*->b 
Uvu^u-K 2, 4-S/-t-7'f;b7x-;l'- 
3' . 5' -t>~ t -^*^;U~4' - fc FP^>!/ 
k 7x^-3, 5 -V>- t -^;l/-4 -fc K 
n+yO^/i- K 2-^W-4-t-^f^7x 
3' . 5' -2/- t -:/^-4' -tKP+^> 

[0 0 44] -OV^h yT!/-^3R3KJSW&Ortt 1 2 50 
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-(2' -th*P + v-5' -^^;l/7x^) 
hyrv^-ik 2- (2' -t Ka*^>-3' - t 
^;l/-5' -yf^7x^;l/) -5-^PP<>7h y 
Tl/-Jk 2- (2' -bFP+y-3' -t--?*JV 
y x^ji) <>yhy77-;k 2- (2' -bFP* 
is- 5' - t - *^f;l/7x^W ^>7h ';77- 
;k 2- (2' -3' . 5' -i/-t-7S^7x^ 
;b) ^>7h»J77-;^i'Wf6n^. 

[0045] t F9^>jessen&t/rt2, vu^>k 

fc F^h\ N. N' -^X C3- (3, 5 -is- t - 
7W-4-bFP+y7x^) ^Pfc:^^;l/D fc F 
^^>. N— y*y*>a^Jl/-N' -7J^bFtF7y 

[0046] x#*f*£5E#J<!: Ottt, X#*MbT 

k i^yt^f;l/Xf7U-F, x#*5/^$yA* 

[0 047 ] **qa©ffiM»tt«Bi«fiS«J«:», $ 

jg&ai. jkftbJ:^^ JJB« 

[0 048 ] ^^OHiRtHitJIitBfiStttt. +tXf^ 
>^«fCC % jfflJSttpCC (A) SR*U7 (ft) ®^ 

fM9j:V±B (B) BMBSJhJB. Sfcfc^fcfcOTflS 

^f^^Mibttt, (A) <b (B) 

[oo49] *¥m<Dffim&®ffimf$Miz* 

[0050] ^ejO^tK^U? -/ >^S^f*<t^b 

my T&wmn&y ^a, ohp7^k ^ 
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[005 1] 

t$J5El/c&<d-c£>& 0 

<5*-Z-X (WATERS) itm, 15 0Cfi^ 
-$x-*/ 3 >#pvh^:74 -SST\ JKv— Cifc) 

ssiit, i 2 o-c-caasEbfc. ^6n^i«, « 

»iU J IS K7 1 0 3CCfieorHfeS (YI1) 

[0 05 2 ] ^jl 
ifiStfci Lt5-n-^ - 2 - > 9 

3. 7 5$ l J^k 2~>;UW>5 0 0 ^H;k 
5- h y x h^5»y 2 -y.MOU*>3 l . 2 5 

gsu h y x^;ut;u$x^ao. 5$y^k 

ft* "MR • ^x^x-f^ (BF, • E 1 2 O) 0. 
^iA7 *{bT>^*:>K (HSb F 6 ) *- 1 5 - C 

fi^to. 2 5 y^asjni/rs^raj&ufc. 3 0*c 

S£tt^©<Efb*tt 8 9 0 /ot$)9/c 0 C £>5ftffi^f*?§?& 
K*K6 0 5y*;UftJin*. JW8IUSE»tK(6S*fc. * 
M£{*f§?&£5 y y MUD^V^V-^An, S 

J«**oa»#tt©*ff«» 270MHz, 1 H - N 
MR»*t (4 p pm©x h+^y;US^^U>»JR, i§ 
fig: D{bh;l/X>, TMSii) *>6 4. 9*^Xt* 
o/c. 5-n-^*2/ib-2--/^#^*>«:a* , r* 
«a»tt©SW«i*j^«f7 2 1 cnr l ©#ttRJ|JHC 
J:S«ai«3&i6, 14. O^WCfco/c. GPCOgiJ 
JEfrfc. *S^»A©^yx^U>tftS<D»^»T-fi 
»2 0 0. 0 0 0, llf^ttt4 4 0, OOOr 

#>o/Co 

^EWlfcT, 5-n — **5^b-2->^MOMi> 1 
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25$'H;k 2-^^w>5 0 0 5 y-=e^4fflii 
*«J>k MM 1 iRHKcfft^l^B tflfc. 

2 - ^JU#ib*>«c**r S«i6#fl[©aW«tt«^ 
«f7 2 1 cm^OtjFttRJRCCJiStjUBII*^. 19. 0 

*;i/%r*^/c. fts^»B<D#y^^u>»»fl!>»3p 
^»^a» ii7. ooo, mm&bfH-MKz i o . 
o o or*o/c. 

[0 05 4] 

io #S(*i U5-n-^^-2- y;U#;V^>9 

3. 7 5 5 y*;k 2 -y-ri/^i/*>5 o o ^ y-*;k 

8-y^JU. 8 - ^ h+S-'^Utf-.rt/- 3 h 5^ 
U C4. 4. 0. l 2 •■ K^-fe>3 1.255 

a C4. 4. 0. i». «!'.»•) Ff c -fe>«cS*r5« 
J6ftO«^{ J*«^«f 1 7 3 0 cm' 1 ©«f ffiRiRKl J: 
StfcSS*>£, 4. 9^;U%T£>ofc 0 5-n-^-> 
20 ;U-2-^Jl/#^*>{CS*"i-Sfl|J6tt<Z)SW««. ^ 
9\&Vt<D7 2 1 cm" l ©»ttK4XCC<tS1ftaia^6 1 

4. 5^^%-C^o/Co £/c, CO*lJ:*^U>&|§UZ> 

ttvi^F-aa, 15 8, ooo. mmw-^fFf-mi* 3 
oo, ooor&ofc. 

[005 5 ] 

mg*<?: L/T5 -n »**s)\,-2-S Jl/sjOU* > 9 

3. 75i'J^k 2 --/JMOb*>5 0 0 5 y 
5-x^y x>-2 -y;U;K;i/*>3 1. 25$H;i/ 

-x^y f ? >- 2 - -/^Jb*>ccft*-r S*JS«#filt 
©SRtett. 3tf3R{t«5£SK:J:0 4. 9^;i/%r&^ 
/t 0 5-n-^*^;l/-2 -sj\stf)\s*>tC&%L'?2 > m 
iS*©SWttt, j*9MMi<D7 2 1 cm-'OfifltRjRk: 
<fc**»»*»6 14. 0^%T*o/c. ftm^ttDO 
R¥$&-?Jtf2 1 3 8. 0 00, ft^^ttt 2 9 
0. 0 0 0-C$>o/c o 
[005 6 ] * + x h&KJ:£S!fJlifl) 

40 Ji/x->K:ig»3-f* tsc = i»<t«c&«tc8HKU/c. c 

i&U/ctg, «R{fc|*±SI (b - 1 ) , (b - 2), fcJ: 

V Cb-3) *T«ir»r««ioo, Q-imtb 

ME«rftfb34ft:. n^txtcv 4 S^Tv 2io*C 

[005 7] HSiCT l-2 3,JtR«1^3 
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tc 9 gfc, SI2-5 tpX'&m2fLtc(b- 1), (b- 
2), (b-3) <D^-^fbRihffJcDI¥ffl«, *<DiIOT 

cb - 1 ) y-)^mm±m 

a: ^$3-V7.*)*)\,-tYv*7.\^O^J-^-'? 
b : l ,3,5-h «;y^;u-2 t 4,6-h y^(3,5-^-t-^;w 
c : £^>^-3-(3,5-^-t-:/^;l/-4-t KP+V? 

cb - 2 ) j$» ; y >&wnm±m * 



(10) *$g32 00 2- 1 79 87 5 

18 

* e : X (2 , 6-5/-t- ^ ;U -4-^ f;l/7x^>^ 

(b - 3) ; ^^-r^mmm^m 

[0 05 8 ] 



&SS#flr (TGA) -C<D&m<£®±m (B) OSXltMM^fC) 



g&ftBfrlBN(B) 


5 fclossS^fC) 




a 


3 2 2 




b 


3 4 2 


b- 1 


c 


2 7 4 




d 


8 5 




e 


3 0 1 




f 


3 0 5 


b-2 


g 


2 8 9 




h 


2 8 5 


b-3 


i 


2 6 5 



[0 059 ] X * [^2] 







200t:xi hr fln*M£ 


240t:xi hr lm£*t£ 
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(phr) 


(YI&) 




(YHfc) 


MwXIO 4 
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a (b-1) 
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b (b-1) 
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44 
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12 


3 


« (VI) 


0.9 
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42 


18 


10 


4 


d (b-1) 


0.9 


0 


40 


18 


10 


5 


e (b-2) 


0.9 


0 


44 


18 


10 


6 


f (b-2) 


0.9 


0 


44 


18 


10 


7 


g (b-2) 


0.9 


0 


44 


18 


10 


8 


h (b-2) 


6.9 


6 


44 


18 


10 


9 


i (b-3) 


0.9 


0 


44 


18 


10 


1 


7*7^ 


0 


15 


16 
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